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THE FURTHER PROCEEDINGS OF THIS INQUIRY 


RESUMED PURSUANT TO ADJOURNMENT 
10 


APPEARANCES AS HERETOFORE NOTED 


DR. DUPRE: Are there any matters before I greet 


18} the witness? 


MR #PLASKIN 35 Now Mr. ‘Chairman viother “thanwthat we 
are delighted to have Dr. Becklake here. 
DR. DUPRE: Indeed delighted, counsel. 
Miss Jolley? 
a MiSom) ObULY-smol. MasOrry.) el ewondered | Db tdtdn'k: 
tell counsel that I did have a matter. 

MR. ASKING “That. s fine: 

MisS JOLLEY: Glim= just» wondering, in order ta be 
able to facilitate tomorrow's hearings, could I have a ruling on 
whether Dr. Kotin's submission to the Commission is in fact before 

25| the...would be evidence before the Commission tomorrow? His 
Submission... 

MR. LASKIN: Phase one? 

MISS JOLLEY: Yes. 

MR. LASKIN: I can't see why not. It's 
Darteolt oun pubic record ands. 

30 MISS JOLLEY: I think we all have copies. I just 


wanted to make sure that... 
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MR. LASKIN: Certainly. 
MISS sJOLLEY 2: @Okayvseto fhankyyoulwery much: 
DRee DUPRE: ti timigladyyou malsediithat point Miss 
Jolley, because if any of you want to ask him questions about what 
he said to us in his phase one presentation, we should make sure 
that there is a copy available for him so that he can ...his 


attention can be directed to whatever he said. 


Maybe Miss Kahn will have... 
10 MUSS DJOLLEYs, Witiwas  wroitten’ byoDree Kotingeso 1 
presumed that he would be able to answer the questions. 

Thank you. 

DR. DUPRE: Well, Dr. Becklake, you are indeed 
welcome not only in your de jure capacity, which is to give 
sworn testimony as you so kindly consented to do, before this 


15} Commission, but I think even more properly in your de facto 


capacity, because what we are doing here is running a summer 
school in what we call Epidemiology 101, and you are heartily 
welcomed as a most distinguished visiting professor indeed, madam. 


Miss Kahn, would you swear in the witness? 


20 DR. MARGARET BECKLAKE, SWORN 
EXAMINATION-IN-CHIEF BY MR. LASKIN 


MR. LASKIN: Messrs. Commissioners, Dr. Becklake 
is gOing to be good enough to give us a brief opening talk 
illustrating some of the major points of her research, along with 


the use of slides, so that I'll banish to my usual place and 


25 
Mr. Patterson has been good enough to run the slide projector for 
us. 
For the record, Dr. Becklake's compendium of 
articles is exhibit twenty-nine, for future reference. 
30 EXHIBIT # 29: The abovementioned compendium 


was then produced and marked. 
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ele Becklake, 

THE WITNESS: My background is that of a chest 
physician, with training 1n respiratory physiology. lo was’ recruited 
by Dr. McDonald for a multidisciplinary team which he assembled 
in the Department of Epidemiology and Health at McGill University 
to study the health effects of asbestos exposure in the Quebec 
chrysotile mines and mills. 

I was concerned primarily with the morbidity studies 
ine thisesertes OG, sine smresearorDLOgram. 1 Mm) suLe Dr. 

10 McDonald has touched on them, but Mr. Laskin thought it might be 
useful for me to review them briefly for you, and I hope you'll 
forgive any repetition. 

As I'm sure Dr. McDonald told you, our research 
program had its origins in the New York Academy of Sciences meeting, 


under thestitle, The Biologicals Health Errects of Asbestos. .-i mean, 


15} the Biological Effects of Asbestos. It was an unusual meeting 
because of the worldwide participation of scientists from countries 
where asbestos is produced and mined, as well as countries where 
asbestos is utilized and manufactured. 

It also provided a very useful review of areas 
for scientific study, and two items were identified as important 
a for further study: namely, the influence of fiber type on the 
recognized serious health effects of asbestos exposure - namely 
cancervor the lungs, and pleura, and tibrosis of the Lungs and 


pleura - as well as the possibility that there might be process 


effects. In other words, that there might be differences between 
pei co terent suypes. 0 exposure, Under. different sets of circumstances. 
Our data refers then to the Quebec chrysotile 

miners and millers, and for the Commissioners who haven't actually 
been to the Eastern Townships of Quebec, I'll show you some 
shots of the mining areas. They are about eighty miles east of 
Montreal, at an altitude of some seven or eight hundred feet 

30} above Montreal, in what is virtually agricultural Scurtay,. 


The mines are largely of the open pit variety where 
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- 6- Becklake 
THE WLINESS: Cconc’ a. ) the rock is blasted in 


chunks in different shelves, subsequently broken down and milled 

on site. 

The reason for those slides is also to underline 
that our own experience is that type of exposure to that fiber, 
chrysotile. 

The research program which Dr. McDonald directed 
consisted of mortality and moribidity studies. The base population 
were the twenty-eight thousand-odd workers registered in 1966, 

P when the study started. Anyone who had had as little as one month 
service in the mines since they opened in 1894, was registered. 
The mortality studies, which I know Dr. McDonald 
has already discussed with you, consisted of...are listed here 

and include, of course, mortality attributable to cancer of the 

ie lung, as well as the case-control studies in mesothelioma. 

The morbidity studies with which I was mostly 
concerned, related to the same base population and included a 
prevalent study on a thousand and fifteen current workers in 

1967 and 1968, in which clinical measurements including symptoms, 
x-ray changes and lung function measurements were made, as well 
20' as followup studies on seven hundred and twenty-two of these 
thousand men seven years later. 

They also included two lung...two studies 
concentrating on lung function, in which an attempt was made to 
understand the mechanisms and the nature of the early changes, 
and they included studies in which the chest radiograph was the 
He Main method of measurement, including prevalence measurements 
in some thirteen thousand films. The most recent of all films 
drawn from the files of all workers who had had chest x-rays 

as part of their surveillance examinations included a study of 
progression in two hundred and sixty-seven men, and the effects 
of withdrawal from exposure on eighty-six men. 

The approach of this research program was to 
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— = Becklake 
THE WITNESS: (cont'd.) examine dose-response 

relationships, and I've no doubt that Dr. McDonald has already 

outlined to you the method used to calculate exposure. 
5 I have added this diagram from Professor Hatch 
on the issue of dose-response, because I think it was perhaps he, 
in North America, who introduced the idea of this approach to the 
study of occupational lung disease, although it had been used in 
Britain before that. 

The interest of this slide to me is that he allows 

ay the possibility of a vertical axis, which implies that there is 
or there may be differences in the nature of the response either 
in terms of a population or in terms of an indivectiial. e.chius sche 
dose-response curve shown on the flat of the slide implies that 
for the dose indicated, the response rate is of the order of fifty 


15, Percent of the population. 


Tf thetpopulationehadeasdifterent susceptibility 
or tendency to respond, if it were less responsive the line would 
be displaced to the right, say twenty-five percent response rate 
at the same dose. If it were more sensitive, the line might be 
displaced to the left. 
20 | The cummulative exposure index used in the Quebec 
studies was based on the identification of nearly six thousand 
jobs which were recorded in the work histories sor the work force, 
and for each job an average dust was estimated in Migs 1One particles 
per cubic foot, from the available measurements, of which there 
were about four thousand made in million particles per cubic foot 
- years, by Mr. LaChance and his colleagues during the period 
VOIAGS COTA 6 Ge, Where these were not available, estimates were 
made based on interviews with long service employees and information 
about change in process. This information was gathered and 
processed by Dr. Gibbs, whom I believe is to address the Commission 
39| later this week. 


The prevalent studies are summarized in the 
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a Becklake 
THE WITNESS: (contd.) next slide, which shows 
the information classified with individuals into six exposure 
groups, those with less than ten million particles per cubic foot 


5| years being the lefthand column, which is perhaps quite a modest 


exposure, through to those with eight hundred million particles 
per cubic foot years, which is indeed an extremely heavy exposure 
which hopefully doesn't exist anymore. 

MR. LASKIN: Dr. Becklake, can I ask you just 
before you go on, because we've got to worry about keeping 

He a record here, whether that particular slide is reproduced anywhere 
in any of your articles? 

JHE WIINESS:. Yes. That comes out of the, State 
of the Art Review. It's one of the tables in there. 
MR. LASKIN: Which would be tab number seven? 

16 MR. WARREN: i think itiSetable threewin that. 

MR.2LASKIN: se Tables Gairee 2 
THE WETNESS: It's table eight on page 21]. 
MRL LASKIN<, -Ah  ugood. 
MR. WARREN: Of which? 
. MR. LASKIN: Of tab number seven. 

20 Just so that we keep the record straight, the 
first slide which you showed us, or the one previous, the diagram 
from Hatch, is also in this tab seven, I take it? 

THE WEINESS<— Yese that; ot sunder Lines, tSsea 
conceptual slide. 
MR. LASKIN: Yes. 
25 


I'm sorry to interrupt you. We have to worry 
about going back to the transcript later. 

THE WITNESS: AS you see from the top line in 
that table, there is a gradient of risk from the lowest to the 
highest exposure groups, of the order of threefold, which 

39| Corresponds quite closely to the subsequent analyses and updating 


of this data contained in Dr. McDonald's New York paper, and in 
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a a Becklake 

THE WITNESS: (cont'd.) his most recent paper in 
the British Journal of Industrial Medicine. 

You will notice under Other Respiratory there is 
also a gradient from deaths attributable to other respiratory 
causes. This includes pneumoconiosis, which again, if I refer 
you to the New York, recent New York Academy of Sciences meeting, 
Showed a particularly high increase in rate in relation to the 
highest dust dose, much less marked in the five preceeding dust 
doses. 

As regards the prevalence of radiological 
abnormality, you will see this also showed a gradient across 
the slide of quite a marked degree, both in Thetford and in the 
Asbestos area, and the same was true for pleural thickening, in 
both areas. 

The symptom of dyspnea likewise showed a gradient 
of considerable degree, as did the symptom constellation labelled 
chronic bronchitis. Likewise there was a fall in lung function 
poten sfor “LOrced = Vica_Vcapaci cy, FEV!, and diffusing capacity, which 
showed a gradient across the slide. 

There are three points then to be made on this 
slide’ @he*first ws that there isin" general a clear“gradient’ in 
response to exposure as expressed in this cummulative exposure 
index at the macroscopic or the population level. One must 
emphasize that this is a prevalent study and it has all the 
shortcoming of a prevalent study because it doesn't take into 
account people who have left the industry, and it has no followup 
iMpstCGEtMineit, a DOINt madesby gbr-)Sackett snehis early 
evidence to this Commission. 

At the microscopic level, it makes another point. 
If you look at the highest exposure group you will notice that 
thirty-four percent of men in the Thetford area showed a response 
or an abnormality in relation to that exposure. The other 


sixty-six percent of men did not show this response. That implies 
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= ALO ce Becklake 
THE WITNESS: (cont'd:) somemtactor atrethe 
individual level which is different between these two groups of 
men. 

5 The second pointtworth making is that there are 
certain between-area differences, thus differences between the 
Thetford and Asbestos area both exploiting in essence the same 
Mineral deposit, show certain differences with on the whole, for 
instance, pleural thickening being more marked in the Thetford 
area than in the Asbestos area, and with a less marked difference 

19 in the small irregular opacities. 

Again, there are lots of methodological reasons 
for these differences, but remembering that the same techniques 
were used and dose was measured in the same way, these differences 
are worth mentioning. 

15 The third point I would like to mention relates 

to the function profiserimlivthne major, functrcneabnormalaty 

in relation to exposure had been in the nature of scarring, one 


would have anticipated the relationship of forced vital capacity, 


which is the measurement of lung size, to show a stronger 
relationship to dust than for instance forced expiratory volume one, 
20} or FEV! over FEC not shown here, but which should show the same 
trend, which is an expression of airway obstruction. 

In fact in this material both tests showed a 
relationship to exposure, at least implying or consistent with 
the view that there may well also be bronchitic type of responses 


in this work force, to exposure, as well as the scarring-type 


25 
responses. 
DR. DUPRE: All your percentages here are 
cummulative, is that correct? 
THE WITNESS: iilém/sorry? 
DR. DUPRE: All your percentages are cummulative? 
30 THE WITNESS: No. The percentage fall in lung 


function is the average decline in the measurement in the eight 


hundred million particles per cubic foot group, compared to the 
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= ala Becklake 
THE WiLINEoS: (cont Yd) ten malilvon® particles per 
Cubic footlgqroup, takingMinto account. age anditeightidiiferences, 
not smoking differences. Whereas the others, the other prevalences 
5| are prevalence percent abnormality, in a given age group...sorry, 
in a given exposure group, taking into account age differences. 


So there are slightly different figures, as 


indicated by the headings. 

DRe DUPRE: (Someach iofvvyourrpercentages 1s the 

percentage of the exposure group? 
iS THE) WETNESS Srelhats@s {rignteeckt descuibes7) at's 
exposure group. 

DRVSUBEEN 2etCounse ll), sl Bnoticedithatethe point 
about the bronchitis, the graph on the screen and the graph on 
the paper are not the same. Bronchitis was misSing in the paper. 

15 THE WETNESS: 7 OY ests orry.. 

MR PhASKIN: Very (sharpyebr. Witten? mia Gecs 

COTrrecr. 


THEO WLINESS:= Yes; Chen line on bronchitis 1s 
missing. 

MR. LASKIN: Well, perhaps the easiest thing to 

20| do now that you've mentioned it is simply read into the record 

the’ fiiquresYacrosssthetchartmtorabronchitasywewhichvare thirty, 
thirty-one, “thirty-six, thinty=etqhtyr forty<=six7iand forty-one 
for the six dust exposure categories. 

Thanks you, spr. aveten: 

LSuthtate chart. takeneaseatwl 752 eos, thats tne 


= followup? Is that done as at 1975? 
THEGWIEINESS -@8Ashag67768s, BThates therfirst 
prevalent study. 
MR. LASKIN: 1967/68? 
THE WITNESS: Yes, yes. 
30 The followup...I'm going to enlarge on three points 


that® arise outvolMthis Oe Mirstl ye mourerollowup sstudy secondly, a 
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=e Becklake 

THE WITNESS: (cont'd.) few comments on the nature 
of early changes, our studies in relation to early changes, and 
I've already enlarged, made a few comments on the issue of 

5) one-exposure profiles. 

The prospective measurements to complement this 
prevalent data were done on the basis of that one thousand and 
fifteen men as the target population, because incidence or 
development of change over time is likely to give a much better 
reflection of the true health risk. We restudied as many of this 

Ls thousand and fifteen as we were able to contact, and we concentrated 
on the indicators of fibrosis, namely breathlessness on exercise, 
x-ray change and function measurement, and we distinguished between 


the changes that had developed over time into attacks...in other 


words, men who had been normal in respect of one of these features 
45) When originally studied and who developed abnormality over time, 
and those who progressed. In other words, those who had an 
abnormality which progressed and became worse in the period of 
followup. 

The next Slide illustrates what happened to these 


thousand and fifteen men when restudied in 1974. Ninety-one 


20! had died, and as you see these men were older, they had been 
employed longer, had had accummulative exposure of considerably 


higher than the others in the group, and in addition they had 


had a higher prevalence of radiological abnormality...seventeen 
percent...and greater function abnormality, at the time when first 
studied. 


25 
In other words, death had occurred in those who 


were Sicker in all respects, and had had a greater exposure. 

A hundred and five men were not reseen, but we 
were able, restudied the rest, some by questionnaire only, some 
by questionnaire and lung function - four hundred and forty-five 

30} Men, and in an additional two hundred and seventy-seven men, we 


were able to have pairs of chest radiographs in which change 
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=< bs Becklake 
THE WITNESS ¢,{contiid. ) over time could be assessed. 


MR. LASKIN: Before you pass on, perhaps we should 
try to identify that slide as well. I'm sorry for the interruption, 
Dr. Becklake. 

THE WITNESS: That is in the material I sent you 

two weeks ago. Is that in this binder? 

MR. LASKIN: That's tab seventeen. I knew I had 
seen it. It is table one of tab number seventeen. 

THE WITNESS: In analyzing the results, we 

a concentrated on the inference of exposure and change, trying to 
take into account age and smoking, the other two important issues 
in affecting respiratory health status. 

This slide summarizes the results on all the men 
in terms of attack, the top panel, and progression/regression, 

15 the bottom panel, for each of the three features separately. 

You'll note the solid bars indicate definite 
change, attack or progression, whereas the dash lines indicate 
doubtful change or progression. You will notice that there was 

a considerable portion of men who showed new abnormality in all 
features, and a considerable portion in whom there was progression. 
20 The four blocks are divided by exposure according 
to the figures given on the X axis. 

However, when you look at the form of the 
relationship, there appeared to be no significant relationship 

to dust. In other words, dust was not apparently the determining 
factor in attack or progression rates. It was only for the 

oa symptom of dypsnea and only for its progression that exposure, 
accummulative exposure had a significant effect. 

By CONn tra S Gh sue 

MR. LASKINe Could we just) co back to that for 
a moment? 

THE WITNESS: Yes, 


MR» LASKIN:. . Let ss 2.dent iiss ir. first of all. 
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=e Becklake 
MR. LASKIN: (cont'd.) It's figure one in table 


seventeen. 

THE WITNESS: Yes. 

MR. LASKIN: What's the significance, in your 
judgement, as to the fact that attacks and progression do not 
respond to dust? 

THEPWLINESS: I would like to finish showing you 
the data and then try and answer your question. 

MR. LASKIN: All right. 
THE WITNESS: The next slide... 
MR. LASKIN: Can I just clarify one thing? When 


10 


you say the dotted lines show doubtful and the heavy block shows 
certain, does that depend on the judgement of the readers? 

THE WITNESS: Again, that's defined in the paper. 
a6) WE (tried to lookm@at ithemtwo ihingssseparatedys.«sincenrorm ins tance 
a change of dypsnea, which is a subjective interpretation of the 
breathlessness you get on effort. Of one stip we considered 
doubtful, of two stips we considered definite, and I think the 
point I want to make is that there was a lot of definite change 
in this population. A lot of people had developed definite 
20' abnormality in the course of the seven years...abnormality which 
did not appear to be related to dust as we measured it. 

In the next slide, it shows the changes on x-ray, 
both in the parenchyma and the pleura, shown separately, and 
again for attack and progression/regression separately. Again, 
Se a Significant number of men developed definite radiological 
abnormality, and yet it was only for progression of the parenchymal 
change that there appeared to be a relationship to dust which is 
evidence on the slide and which was confirmed by the statistical 
analysis. 

MR. LASKIN: That's figure two. 
THE WITNESS: Figure two. 


This slide shows the significances of the 
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5 oe p= Becklake 
THE WITNESS: (cont’d:)  xselationshipssot 
exposure, age and smoking to change, attack on the top panels and 
progression/regression on the bottom panels. It confirms what I 

5} have just mentioned - the lack of relationship to exposure and 
contrasts very markedly with the significance of the effect of 
age in determining the outcome both for all the features, both 
fForaabtacktand progressron- 

Smoking showed a relationship to two of the 
features. 
aC MR. LEASKINEeveAgain® just@torrehenvecord 7st stake 
it that slide reproduces the top part of table three in tab 
seventeen, although in a slightly different arrangement? 

THE WITNESS: Yes, it's ina different arrangement 
but the data is all in there. 
15 The reasons why there may have...we may have 
failed to show a relationship to dose may be one, inappropriate 
Or inaccurate measurements of the response, or inappropriate or 
inaccurate measurements of the exposure or a combination of both. 
Or possibly that in dealing with a chronic disease like asbestosis 


and fibrosis of the lung, the clinical course may take a variable 


20; route. There are, of course, many reasons...which I have listed 
on this line, in answer to Mr. Laskin's questions...why the 
relationships to exposure were not stronger. 

In fact, as regards response, nonspecificity of 


the measurement is one, that the abnormalities read on x-ray are 


not necessarily specific for asbestos exposure. They can be seen, 
* to some extent, in smoking and other stimuli and other insults 
to the lung, although in the context of asbestos exposure probably 
reflect asbestosis, and there may be the issue that I've already 
addressed - the question of individual difference in response. 
As regards dose, there seem to be far more reasons 
39) Why dose would not relate to response than reasons why it should. 


Indeed the surprising thing is that this rather crude measurement 
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THE WITNESS: (cont'd.) of cummulative exposure 

had proved so powerful in relating to the various responses in the 

Quebec studies. But to list the reasons why exposure as we 
5| measured it would not be a good...would not relate to response, 
there is the question that we are talking about, exposure, whereas 
what matters is clearly the retention of the dust in the lung. 
We are talking about station sampling, rather than person sampling 
which would presumably give a much better reflection of a person's 
exposure. We are talking about indices developed in particles, 


he not fibers, and it is believed that fibers are the relevant factor 


to the development of fibrosis of the lungs. We are talking...we 
did not take into account the dimensions of either and the 
respirability of the particles. There is the issue of exposure 
profile, cummulative index looks the same way whether the exposure 
15 is long and low or whether it is short and high, and then there 
are the issues of curve factors. 

One of the most important shortcomings of the 
index is surely the fact that it takes no account of the profile 
of exposure, which in the Quebec mines is reflected in this 
Slide taken from the work of Dr. Gibbs, which shows the changes 


20; in dust concentration over time in the worst mill -the top graph, 


in the best mill - the bottom graph, and on the average. 
Our first prevalent studies were done in 1967, 


when levels were already considerably below what they had been 


twenty years earlier, and our followup was done in 1974. Clearly 

the exposure index does not reflect this change, and perhaps 

se the reason why the relationship was so close to age is that age 
in the absence of further high exposures is now the best 
reflector of past exposure, and the relationship to age we 
demonstrated was indeed a relationship to past exposure. 

I might add that the problem of assessing past 
aq) GXPpOSures "in Ene Miignc or *“currente lOwer eve lsei1s not unique tc 


this population, but everybody who is doing prevalent studies 
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ay LA ee Becklake 
THE WITNESS: (cont'd.) and followup studies is 
faced with the same issue and how to deal with it in analysis. 
DR. MUSTARD:..Can’I.ask you.a question? Is the 
Si worst mill “in Thetfordgorvin Asbestossuandsasithe best midd an 
Thetford or Asbestos? 
THESWIENESSe MYoupshoutd put that question to 
Dr. Gibbs. “Thismis ismesdade webut Ll think you've got 1b right. 
DR. UFFEN: I may have missed something, but you 
said that there is a relationship to age. Have you shown this, in 
i? the evidence? 

THE WITNESS: Yes. The previous slide in which 
the followup measurements were not apparently related to dust, 
but showed a strong relationship to age. 

DR UEFENGePCOULdeyYougcOnOVer; that agaln?ogl 
15 still haven't seen the strong relationship. 

MR. LASKIN: I+ guess we can go to table three 
of tab seventeen. 


THE WITNESS: Table three, tab seventeen. The 


numbers on that table are significances of relationships, and 
all the relationships to age on significance for breathlessness, 
20} FEC and MMES, for attack and progression, are all significant 
at the one percent or less level. Whereas the relationships 
to dust or exposure, on the righthand column, are only 
Significant for progression, point zero two seven. That's the 
only one significant at the five percent level. 
MR. LASKIN: When you say age, is it people 
28 getting older? Is it a particular age? 
HE OWLOENESS:) -Noyvelt ss age at time of ‘first study. 
We were interested to relate our findings to information which was 
available at the time of first study, because that is what would 
be useful in predicting outcome over time. What was available 
390| and what was known about the men when first studied was their dust 


exposure, their age and their smoking habits - which of these three 
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PHE WIINESS: (cont'd Jeetactorsy. Orscould,anvaoct 
these three factors predict outcome over time, because that is 
the useful information in terms of surveillance. 

MR. LASKIN: So can you translate that into a 
concrete example? What...does that mean there is some difference 
between starting work at age twenty-five... 

THE WITNESS: No. 

MR. LASKIN: ...aS opposed to starting at age 
thirty-five? 

THE WITNESS: Not necessarily, although that 
may be true. This information doesn't address that issue. It 
just says that the older men in this study, that that...put it 
this way...that certain men developed change and certain men 
progressed. Certain men were attacked and certain men progressed. 

To what extent was the variation between 
individuals in attack and progression, why one man was attacked 
and another not, was this related to their age at the time of 
the first study, their dust exposure or their smoking habits? 

Age showed a significant relationship when the 
statistical analysis was done, dust did not and smoking showed the 
odd relationship. 

MR. CASGRAIN: Can we assume that he was still 
working at the time? 

Hee uENEGCo alco? 

MR. CASGRAIN: Were they still in the mills when 
you made that study? 

THE WITNESS: The first time, yes. They were 
all current workers, yes. 

MResCASGRAIN? PS url oOnevoure. . 

‘THE WITNESS: wOn) the followup? No. - That 
included retired individuals. 

MR. CASGRAIN: But did you make a difference 


between... 
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2 des hom Becklake 
THE WITNESS: No, we didn't distinguish between 
the two. 
Nor did we add any dust, I might say. We didn't 
5} update the dust indices. We were interested to know what 
information was available about the individuals at the time of 
first examination, which would predict outcome. 
MR. CASGRAIN: Whether there was less dust or 
none at all? 
THE WITNESS: DELO thac, NO. erenovody soot MpUuaLed. 
u It was...no, the indices were not updated for several reasons. 
If we had had the money and time we would like to have done it, 
but we didn't because on the basis of this sort of information 


the contribution of four or five years extra dust would have 


been very little on top of all the accummulated past exposure. 
15| That was one reason. 

But the second reason was that the study was 
aimed at saying what predicts a bad outcome, and if you want to 
predict you have to use information at the time, available at 
the time the first measurement was made. 

So we concentrated the analysis on that question. 


20 ; MR. CASGRAIN: But you always have to assume 


that there was no dust from a certain time on? 

THE WITNESS: Well, we only assumed it for all 
the seven hundred and twenty men in the analysis - no dust was 
added. Although some of them had further dust exposure, but 
oe the dust exposure, we believe, was small and probably unimportant 

in relation to past exposure. 
MR. WARREN: May I ask a question also, since 
we are having a little bit of a free-for-all here. 
MR. LASKIN: |) Well... 
MR. WARREN: Can I take two seconds, John? 
30 MR. LASKIN: Sure. Go ahead, Ed. 
MR. WARREN: Let me see if I understand this in 


the simplest possible terms. What we are saying is that we 
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- 20 - Becklake 
MR. WARREN: (cont'd.) examined workers in 1967, 
and you knew in 1967 the age of the workers, their smoking 


history and their cummulated fiber or particle count? 


? THE WITNESS: Mmm-hmm. 

MR. WARREN: Then you looked at the same workers 
again seven years later and ascertained on each of these three 
variables whether there had been progression...that is, whether 
their condition had gotten worse? 

10 THE WITNESS: Mmm-hmm. 


MR. WARREN: And what you learned was that the 
most Significant determinant of those workers who were attacked 
and had more disease seven years later was the age of the workers 
at the time of first examination... 

THE WITNESS: Of the three that we examined, of 


15} the three factors that we examined, yes, 


I wish to supplement it with two points. Firstly, 
the prevalent studies that I showed you on the first slide had 
shown a relationship of abnormality to exposure. The same 
cummulated exposure index, inaccurate, modest, incorrect, poor as 


it is, had shown a relation...rather, responses had shown a 
20 


relationship to the same index. We had naturally expected that 
Outcome would also be related to that. We were surprised to find 
that outcome did not appear to relate to that in the same way 
as the prevalent studies had indicated it. 

We are offering various explanations for our 
95| failure to show that relationship. 

MRA LASKINGY*€an ie 

THe WUUNE oo Hew hase... 

MR. *DASKENG  eAnd 1b. May Dees 

MR. WARREN?*" Go*anead, *vohn. “= That’ s” the’ basic: *. 
I'm still back to John's basic dilemma. 


30 MR. LASKIN: Yes, I understand all of that, but 
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ae Becklake 
MR. LASKIN: (cont'd.) I think what I'm trying 
to focus in on, when you say age, do you mean the physical age 
of somebody when he or she was first exposed? 
5 THE WITNESS: No, I mean the age when we made the 
measurements, because we have not, in that analysis did not take 
into account the age when people were first exposed. 

MR. LASKIN: So that when you looked at those people 
when you made the measurements in 1967 and 1968, you found that 
age was a Significant factor affecting ... 

THE AWLOUNESS : TeNO7 mo; 

MR. LAKIN: No? 

THE WITNESS: We found the dose was a significant 


10 


factor btaking “age Vinto paccount ,hineploGése Looking saatwthe 


cross-sectional prevalent study of working men, taking age into 


45| account, who the@prevavence ofgabnormalityawas related sto 
cummulative exposure as we had measured it. 


However, when we followed the outcome of these men, the 


relationship to dose, cummulative exposure, seemed to be much 
less strong and it seemed to be much more closely related to age 


as they were in 1967, and my suggestion is that maybe age is 


20 becoming a much better reflection of dose in the light of this 
changing exposure profile. We have not examined the elements 
or Sthat® 

MR. LASKIN: But my problem still is, what age 
grouping or what age demonstrated a more prevalent rate of 

be attacks or progressions? When you looked at the people in 1967 


and 1968, I take it you divided them up into some age categories? 
THE WITNESS: No, we didn't necessarily. We 
divided them into dust categories. Each dust category was a 
mixture ofiagessU Age on. s.within’eachs.< .imsorder, to,correct for 
the difference in age, we constituted each category as if it 
30} were the average age distribution for each...for the total 


population...and then expressed the prevalences that we showed 
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=e Becklake 

THE WITNESS: (cont'd.) on the first slide, 
which I indicated to you were age-corrected. 

In other words, that exposure gradient on the 

5| first slide might have been due to age. You might have said 
that it's only the older people who will reach eight hundred million 
particles per cubic foot years, and it was age that accounted for 
abnormality. 

We took age into account by reconstituting the 
groups to take age into account. 

te MR. LASKIN: You standardized. 

THE WITNESS: Yes. 

MR. LASKIN: Then when you came to 1974, did you 
then separate age back out for the purpose of seeing whether it 
was Significant? 

15 THE WITNESS: You are asking me the methods of 
analysis, and I wish I had my young colleague, Duncan Thomas, with 
mey Dutel Te try andtexplain «t tetyou: 

Let me go back to my slide. 

MR. LASKIN: You needn't. What I'm really trying 


to get at in the end is, in practical terms when you say as a 


20 predictor O£LOUECOMe = age=LsS"=an AOmportant* variable; "you say~ that...? 

THE WITNESS: I said in this group of men studied 
in this way using this measurement of dust, age was a better 
predictor of outcome than this measurement of dust. 

MR. LASKIN: Okay. With all of those caveats. 

THE WITNESS: With all of those caveats. 

MR. LASKIN: All right. Which age groups when you 
started showed more prevalent changes? 

THE WITNESS: Obviously the older age groups. 


This original study of a thousand fifteen men was an age-stratified 


25 


random sample with much heavier sampling in the older age group 
30} where we expected to see abnormality. The ideal study would have 


been to sample individuals by exposure, and have equal numbers of 


AG 87 (6/76) 7540-1171 


oF 


ert ste aokis acd? | 


tea |: apnbsonaade 
ents onbsusitenaoes eraaain een’ ‘Spr aor. wt | 
ay) satonnioanl spe ‘eiat OF cacte | | 
ine thiols oy “sMEWAAL aM. 

Fae (SaaenEN wae | 
voy LES 8tQL 9 danke uney!nStle atth sUTWRA! 2M | 
#) tef¢edw gniese Io sunny ee 103 dul6 get soe ‘eYatause ens | 

Tacrsiliarae wAY ) 
to abodyom od3 Om patti exe por rasa ZW et. . i 
tliiw ,semoaT asongd sells breoy ya Bat: Pg flere & bAe (aieyioaw 
voy, oF 32 ape fate hres yet S21) sod, cen 
-shile ym. od daéd oe am —, 
Uoiyed Yileet mi gemw stobsee vor MENSA ake 
& #e, YS? Vo. Hetw eis leviadeey 14 vet Mine srt: nt Je fog 47 : 
ded’ yee voy .eidealter gmerronmy ns @i° sya 4udodu0 Ia neiorbeng nal 
” eh teaiie ries. Bey quote abit nl braze 1 eae rh oT | 
Feduad 5. Sh® Ops daub ie sastodleagm Sins pneu “6m, Se. ott ged 
| | get 20 eee Oe: ores a6 eediestes | 


| 


or 


aquesy See able Oe 

7 berriserss-see ne ew atts 1 
_ gheig sys tabto ce at ee xa bitjoa: 
saved blgew goats be 


ane f= aa 4 ae an 


ei, A gl 


10 


15 


20 


25 


AG 87 (6/76) 


Ss Becklake 

THE WITNESS: (cont'd.) all ages in the different 
exposuresgroups. sYourcan ’ t-dotthat. 

So we did a stratified random sample by age and 
concentrated on the people in whom we expected to find abnormality. 
But a lighter sample of the younger men. And there was the 
previous data shown in another way would confirm that. 

MR. LASKIN: Let me try one more example and then 
I will stop. With all the caveats that you have given, if there 
were two men back in 1967 and 1968 that you measured, and one was 
age thirty-five and one was age fifty-five, based on the results 
that you ultimately got, what would you predict...what would the 
prediction be as to what would happen between those two men 
seven or eight years later? 

THESWHTNESS -@ Ll think@you tare Wasking ime “to 
extrapolate beyond what I can, but I'm prepared to try and say 
that if both those men had had exactly the same dust exposure, 
the older man is more likely to have developed abnormality in 
the next seven years than the younger man. 

DR. UFFEN: I wonder if IT could ask Dr. Becklake 
whether it would be appropriate now, or perhaps later, if you 
could explain in a general way how you arrive at table three 
as the one that has significance over this business of age. 

Rortexamp Ve A rm Sthemtrelesustind, something Ythat 
TL ‘don’ teunders tand'. Syl t "may" beta very ésimplesthing.= Tt'%s 
called the Significance of the Relationships of Age, Smoking 
and Exposure to Rates of Attack and Progression/Regression, Each 
Adjusted to the Other Two. 

Now whenever I see the word ‘adjusted for', I 
feel that I want to understand the process through which these 
adjustments were made. 

THE WITNESS: I greatly sympathize because I have 
the same problem with my young colleague, who is the statistician. 
But Jet.me trytand tell youthowsl, “asta clinician; vunderstand 
what he did to the data. 
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= 24> — Becklake 

THE WEONESS «(cont dojen That slide shows=cthe 
prevalence of abnormality in relation to increasing dust groups. 
I plotted out my.results without, taking into account the fact 
that the men with the heavier dust, with the higher dust exposure 
were older, and they may not have had the same smoking habits. 
And I was delighted, because in everyone of those graphs there 
was a clear evidence of increasing abnormality as dust exposure 
increased. 

My colleagues said, you are only looking at an age 
effect. They then...Dr. Thomas and Dr. McDonald said, you are 
allowing yourself to be carried away with an age effect. And 
they then proceeded to adjust for age by a method which is indicated 
in the paper, which says that each of those groups has a different 
component...or the men in those groups fall in different age 
spectra and in different smoking spectra. By making adjustment 
as indicated in the paper, ina statistical fashion, for these 
differences, they arrived at these tables of age and smoking- 
corrected prevalences in relation to dust. 

DR WUEPEN@ ee Tous 1S aitercad qusctment: 

THE WITNESS: This is after adjustment. And we 
didn't show...the paper does not contain the equivalent for 
smoking and age. No, it doesn't contain the equivalent preadjusted 
because the relationship was extremely clear and in my naivete 
I was carried away by it, and it was explained to me that I had 
misinterpreted the findings and overread age as the important 
Pactone 

DR SURE ENe -RDOLUVOU Mind. Th liujust.. .tewon- tc 
pursue this muchwlonger, but... 

MR. ,LASKIN: No, that’s fine. 

DR. UFFEN: It would seem to me then, having 
listened to you, that there are at least two possible interpretations 
of the observations... They had tolgo, through asstatistical 


analysis. We have been presented today with one type of analysis. 
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wc) Becklake 
DR. UFFEN: (cont'd.) Presumably we are going 
to get another one. 
THE WITNESS: Absolutely. 
5 DRaWUEFEN 8°Por novices Hike me, *h“don “te know 
whether that is significant or not. When something goes from 
roughly twenty-five percent to roughly fifty percent in the one 
Called parenchyma, that's a doubling) effect. 
THE WITNESSeS That's “the Only one that is 
Significant That "sethe only one that is significant. 
10 DR. UFFEN: But it depended upon the observations 
of one individual? 
THE WITNESS: No. 
DR. UFFEN: There is a note in nhere* thatisaid> 
“one person" for that. 
THE WITNESS: I don't think I bnderstands=4No, 


that depended on the x-ray readings of three individuals who read 


15 


pairs of x-rays in two hundred and seventy-seven men. 
Oh, yes. You are Guitesrigqht’ arm sorry. There 


were three x-ray readers and the relationships was Only seen for 


One. I'm sorry. I didn't understand you. 
20 We had three x-ray readers and only *one, for ‘the 
readings of only one was the relationship to exposure shown. 
SO I could give you two other sets of complete sets of readings 
which didn't show that Teiateonusha pe 
DR. UFFEN: Just to tidy up, has this paper 
been through peer review? 
THESWITNESS #¥ives: 
DR UR REN 26 Gh. tas? 
THE WITNESS: Yes, 
DR URFENE os I siti vaboutito ibe Published somewhere? 
THE WITNESS: Yes. 


a0 Perhaps you have not encountered the variability 


25 


of x-ray reading as a phenomenon. 
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AST Becklake 
MR. LASKIN: Oh, yes, we Nave. 


DR. UFFEN: What we haven't encountered is a 


paper which portrays the data according to the one hypothesis, 
which doesn't include the other data so that you could examine 
it separately yourself if you wished to....unless I've missed it. 

THE WITNESS:, We did give the results of the 
Other readers. If you will notice on table six, we give the 
results for the three readers and we make the point, this is 
indeed one of the reasons why in a Sense we were surprised that 
10) we found so little relationship to dust. It was only this one 
of the three readers whose results showed a relationship to dust, 
for one feature, and only in progression of parenchymal abnormality. 

MR, LASKIN: Could I just try one final question 
because I think I maybe now understand it. When you say age was 
i the important variable, you mean aging - simply getting older, 
no matter what age you may happen to have been. Is that what 
you are suggesting? 

THE WITNESS: No, I think you are overinterpreting 

Nyeenitormation,. 

MR. LASKIN: All right. 
20 THE WITNESS*s." Tamust go backs fo saying that 
it is age in this study, using these changes. 

MR. LASKIN:..But.with,.all those caveats, though, 
is that what it means? 

THE WITNESS: It is the...and I tried to answer 
it when you simplified the question and saying if you had a man of 
os thirty-five and aman of fifty-five with exactly the same 
radiological changes and exactly the same dust exposure and exactly 
the same smoking history. This data suggests that it would be 
the older man who would show progression, not the younger man, if 
I followed him up seven years. This data suggests that. 
DR. MUSTARD: Can I interject just for a moment? 
MR, LASKIN: Sure. 
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= Fee Becklake 
DR. MUSTARD: To come back to my colleague in 


comments, I think Dr. Becklake it's fair to say that 


in most human population studies it's impossible to randomize 


3] and control for all. the .variations which exist...) Becausemofe tiat, 


there are methods of analysis that allow one to adjust for the 


difference in 
standard type 
and therefore 
It implies no 
ut are at Laule, 


has been done 


15 
assistance in 


the balances among the groups. It's a very 
of approach, there's nothing magical about it, 
age adjustment is a very common statistical practice. 
bias and indeed the studies that do not do that 
and I would just like to emphasize the fact that this 
is extremely important. 
MR. LASKIN:2Sorry fore thesdongs interruption. 
DR. UFFEN:, It's asvery signifticantyobservation: 
MR. LASKIN: Yes. 
THE WITNESS: We would be grateful for any 
interpreting it. 


The next point I wish to make refers to a second 


study we did which again addresses the importance of exposure 


profile, and one assumes that the most extreme exposure profile 


would be removal from exposure, and another paper with Dr. 


20/ McDonald and Professor Liddel addressed the issue of outcome in 


individuals who had been removed or who had ceased exposure for 


any reason whatever in the period 1960 to 1971, I think it was, 


and in this "study woLcn sis 


25 


MR. ASKIN. Goetninkos tes seabiewdah ty. 
This.«is your cohort, of -cicohty sac... : 
THE WITNESS: We recalled for examination 


individuals who had left the industry for any reason whatever, 


with a certain selection according to the status of their x-ray 


at the time they had left the industry. 


The sixty-six individuals broke down into twenty 


30| who had had only two years of exposure before they left, and 


sixty-six who had had on the average fourteen years before they 
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ee Becklake 

THE WITNESS: (cont'd.) left. (We looked“at 
radiological change. Again, a comparison of the prewithdrawal 
film with a film taken at the time we recalled them for examination. 
There are difficulties about this type of analysis because with 
the change of time, x-ray plant has improved and the quality of 
x-ray films permits one to see changes which would not be readily 
available on the films which were taken on these men at the time 
of withdrawal. 
mm Again, in this study we had seven sets of readers 
and we really didn't do any better in getting agreement between 
them. 

The points however, worth making, are the 
following: That in the men who had had less than two years exposure, 


fifty percent of them were agreed by five readers to show no 


15} change over time. In other words, there had been no progression 
or no development of abnormality. 
None of them had developed parenchymal change and 
four, or twenty percent, had developed pleural abnormality. 
On the other hand, the men who had had fourteen 
years or more of exposure, thirty-six, only, percent of them 
S showed no change whatever, or had developed no abnormality. 
Nine plus three, twelve percent, had developed parenchymal 
abnormality and twenty percent had developed pleural abnormality. 
There are several points of interest here. 
Firstly, pleural abnormality appeared to develop in the same 
95| Percentage whether the exposure was short or long, and this has 
been interpreted as indicating that the factors which determine 
pleural abnormality are the retention and...of dust, presumably 
subpleurally, for long periods of time. The parenchymal change 
developed only in those with greater exposure, and it makes a 
very important point Snaes even with withdrawal from further 
30) exposure, there is a substantial percentage of men who will develop 
abnormality. In other words, there was no protection against 


further abnormality developing in those twelve percent. 
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ee ES Becklake 
MR. LASKIN:* This'is,just for the record, table 
five of tab eight. 
Could teask@your-juse Lworqjuestions avout thats rabies 
5 THE WITNESS 


Hmm-hmm. 

MR. LASKIN: The first question is, can you say 
anything about whether withdrawal from exposure...or does the 
study tell you anything about whether withdrawal from exposure 
slows down the rate of progression that there might otherwise be? 

THE WITNESS: No, this study does not. 

be MR. LASKIN: The second question is, can you... 
are we seeing the effect of latency or simply the effect of 
progression after exposure ceases? I mean, can you separate out... 
THE WITNESS: What...would you care to define 
latency? 
MR. LASKIN: Well, as I...I may be below 
Epidemiology 101, so I...but we have heard a lot of testimony 


15 


that the effects of exposure do not show themselves until sometime 
later. I guess my question really is, does the fact that you 
have withdrawn these people from exposure, is that significant 
Or are you going to see this progression in any event because they 
20; have been exposed ten years ago? 

THE WITNESS: You mean would they have progressed 
more...presumably the word latent means, I presume, an appearance 
after a period of time, which is what this study shows. All those 


abnormalities are abnormalities that-were, if you like, latent at 


an earlier period. 
28 I would very much like to have done the study 
along the lines you designed. In other words, to match these 
cases with individuals of the same exvosure who had continued, but 
it didn't prove practical and so we had to confine ourselves to 
a descriptive study of looking at outcomes in people who, for one 
39} reason or another, had left the industry. 


But the design of the study you suggest, I think 
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ou Becklake 

THE WITNESS: (cont'd.) would be an extremely 
interesting one. 

There are, as you know, animal studies which indeed 
Suggest that withdrawal from exposure does not only diminish the 
Severity of abnormality, but is associated with Clearance of dust 
load from the lungs when removal from exposure takes place. 

MR. LASKIN: I don't want to get you too far 
away, but perhaps in the questioning we can Geteincorthat 
question in terms of what it says or doesn't Say about removing 
workers from further exposure, and so on. 

THE WITNESS: I think what it does say 1s that 
it doesn't prevent, which is in a sense a VErVetbag low poly t. 

MR. LASKIN: It makes that point. 

THE WITNESS: oY es). 

MR. CASGRAIN: I missed that. 

THE WITNESS: It doesn't prevent abnormality from 
developing....removal from exposure did not prevent abnormality 
from developing in the men who developed it in this twelve percent 
of men who developed the parenchymal change, and twenty- BOI y, 
percent of men, twenty percent in each group, who developed 
pleural abnormality. 

It developed even though they had no further 
exposure. 

MR. CASGRAIN: Because of the dust retentions? 

THE WITNESS: Well, whatever the hypothesis, but 
ol oF 

We did two other sets of studies directed at 
determining what were the earliest abnormalities associated with 
dust exposure, using physiological tools. The Pursices tides 
showing you data from our prevalent Studies, now in graphic form, 
on lung function. And if you'll recall, the dust grouping from 
less than ten to greater than eight hundred, and the measurements 


of forced vital capacity and forced expiratory volume were shown 
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THE WITNESS: (cont'd.) in numerical form in the 
first slide. 

What we now concentrated on was trying to blow 
up the lower end of this exposure/response graph, and we selected 
individuals who had normal chest x-rays and who had a variation 
Or a range of dust exposures, and examined them using pulmonary 
mechanics to see whether there were function abnormalities that 
were detectible before radiological abnormalities... function 
10 abnormalities which related to dose and if they, related to dust, 

rather, by implication might reflect early changes. 

This slide showed that in this group of some 
forty-odd men, neither vital capacity...which in our studies 
had been shown to relate to dose...nor the diffusing capacity 
which other people have suggested is an early responder to 

15] exposure, in this particular group of men neither of these 
measurements had a relationship to dose. 

However, on the next slide... 

MR. LASKIN: Can we just identify that slide, 
for the record? I take it's figure three at tab one? On page 
Sie 

a SHE) Gulalotie: Cigale shee, 

THE WLINESS: —-That'S<riont;, yes. 

MR. LASKIN:- Sorry, Dro Becklake. 

Tht WLINE SO tas oOLLYs 

On the other hand, the static compliance shown 

95| in the top slide did show a relationship to dose, implying that 
in this group of individuals there was a certain stiffness of 
the lung which related to dose, and by implication might 
reflect early abnormality. 

Other physiological tests suggested that the 
abnormality was present not in the parenchyma of the lung, but 


30) in relation to the small airways, and that would fit... 
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32) = Becklake 
DR. UFFEN: Excuse me, could you go back? I 


want to make sure...you said that established...not that one. 


THE WITNESS: SOrry. LtieselLOsSt. = nerewit ioe 
DR. UFFEN: Did I hear you say that that 
establishes a relationship of dose static compliance with the 
dust index? 

THE WITNESS: I said that in this group of 

forty men this measurement was the only physiological measurement 


that showed a relationship to dust, to estimated dust. 


10 DR. UFFEN: Pardon me. Should I be able to see 


that? 

THE WITNESS: Yes. 

DR. UFFEN: What is it? 

THE WITNESS: Well, if you look in the CODE LOGhuetm 
I agree it's not very impressive...but if you look in the top 

.3 block, the top panel, the individuals with the lowest exposure 
had the highest compliance, and the individuals with the higher 
exposure had the lower compliance. 

DR. UFFEN: I could draw a Straight line through 
there at point two, horizontal... 

| THE WITNESS: Yes. I am not offering it as 
strong evidence that the evidence...well, as you know, the 


20 


correlation coefficient is...sorry, the regression coefficient 

is a very modest description of a relationship, and it merely 

Says that the...that twenty-five percent of the variation between 
individuals is attributable to variation in exposure. Twenty-five 
25} percent of the variation in the individual measurements of compliance 
in this small series of men can be attributed to exposure, and that's 
more than for any of the other lung functions. 

DR. UFFEN: It must not be a Surprise, “though, for 
the people not familiar with your field to see very little 
correlation...to find that correlation figure so unimpressive. 


THE WITNESS: Absolutely. It's very modest. 
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1 oS Becklake 
DR. MUSTARD: I have to interject. When you 


are working with data, that's not bad. 

DR. UFFEN: This is not meant as personal. I'm 
trying to understand, and when you make a comment, you know, 

I canat understand this: 

To what degree of reliability should the ordinary 
person place on the conclusions that are drawn? 

THE AWLINESS mel eto ink sites 4 vervedi: tiicultothing 
10 to present medical evidence, with all its feebleness and frailty, 
and yet the necessary conclusions which have to be drawn, the 
whole of clinical medicine is based on hypothesis, often on 

very much less foundation. But clinicians are obliged to take 
decistensfin the face of suncertainty,.andwletnink dtis,simportant 
for clinicians to try and present the frailty of the evidence on 
15} which we are obliged to draw conclusions. 

DR. DUPRE: Physicians are like government 
officials; Dr. Usten: 

MR. -LASKIN~s Let isi just identify that slide 
as figure four, tab one, page 531. 

THE WITNESS: However, given the frailty of 


20 ; ; , ’ 
this evidence we were not uninterested in the fact that that, 


tests implied that the changes, whatever these changes were that 
the physiology was reflecting were placed not in the parenchyma 
Or in the airspaces, but in relation to the small airways, and 
a5, this slide taken from the...it's an autopsy specimen of an 
individual who died of asbestosis, but shows an example, a 
pathological example of fibrosis around a small airway which is 
Over topethesright. .l.quesssiemioqhnt pointathar gut. 

This»1S avlarge airway, and, this is.a small 
aitway, breaking outeinto. ..~sending: its .auchorization_into 


the air sacs of the lung where gas exchange takes place. 
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- 34 - Becklake 
THE WITNESS: (cont‘d.) “What we were interested 


in is the thickening of the wall around the small airway. We 


believe that dust particles which reach alveolar spaces are 


engulfed by macrophages, which is the body's defence against 


inhaled particles...that these summons leukocytes in the 


body's protective cells and tend to clear, some of them into 


the interstitial spaces, but tend to accummulate around small 


airways. In fact it's of some interest that the recent American 


Thoracic Society grading of asbestosis grades the early changes 


as those that occur around the small airways. 


If you like, the early change is the heavy 


bronchiole fibrosis, development of fIDroOSsis, ~ and this: 1s. the 


criteria for early asbestosis as suggested by the American 


Thoracic Society Pathological Panel. 


Two bits of evidence, not really strong. 

DR. UFFEN: What is the little red glass bead? 
THE WItNKoos i  cChitke that. Ss ca vessel. 

That's Dr. Mustard's department. 

DH. MUSTARD: VL buy that. 

THE WITNESS: A blood vessel. That's the blood 


Supply to this airway. 


on the slide. 


DR. UFFEN: The black dot is a smudge on the slide? 
THE WITNESS: Yes. That's dirt, I should think, 


BUY ROCHE L yee 
The last point I wish to add is to add some 


comments on the study we did to address another issue, and the 


original 1964 New York meeting had offered the point of view 


that response to exposure might be affected by the nature of 


the fiber to which one was exposed, and by the circumstances 


of exposure. 


In other words, whether exposure took place in 


primary or secondary industries, and had identified this as an 


item for further study. 


7540-1171 


eco vipsen ciiskapene avid qHrey aro (ee 
uvaed add a) dpagts ytree add je9is met 2% : 
sit 22 €203 Boe .ereoatlit ie spanqoletad \Abeosds atdstenoke | 
nssizem ene ve fofasypie sé erdosecdes ylrss 20% RAT ULES 
fons® ipoinalondss vroarsee2 shoexots 

yoorte Ylicer #6n 6ynebive 20 atid ow? . 

(head senip bay alga! wie et deste ~ Soba, seu | 

begaay 5 Bests gaint T° .SeSuTTy Set | 

+nemgneabe a Bastiok 4g een | 

jai vad t's (deterred ine | 
boald Baa aisedT _fdeesy beolts | Bama iy aur | ‘tad 
ii = +Yewtis eLii9 od yladwe. | 
eT ee “usta a ‘ | 
,Aniad BSiue 13:7 «poi Biapet) «sak Dh ineried swe | 


j 


ti 
\e? 


,spile en? mo | 
, . $i iota toa ¢ 
| ibe bts’ cs ef bbe) Sh made ot udeq Pant ler | 

ai Sos ,egeet ws et 
wary Yo ‘Inleq ady\ beaptke (bet 8 ite: HaoX, want WCE Lemtpl’ey he 
io e70780 ons a: Bei of ti at | 


= 


eee a he Becklake 

THis WETNESS = “Gcontsd.) “Lots van hypothesis 
extremely difficult to examine, because obviously differences 
between exposure in, for instance mining and for instance 

5} manufacturing, could only be deemed to occur if it could be 
Shown that the dose-response relationship in populations exposed 
under these different circumstances were different. That implies 
that the dose in both sets of circumstances must be measured in 
exactly the same way, that the response must be measured in 
exactly the same way, and if I recall Professor Hatch's slide, 

ie that the susceptibility of the populations must be exactly the 
same. 

If all those three circumstances are respected, 
then a comparison of dose-response relationships would allow one 
to draw conclusions as to whether process had an effect on outcome. 

15 Obviously, under real circumstances it's 
impossible to make those kinds of observations. 
We did, however, undertake a study in two 


plants in the Montreal area, with a view to seeing whether we 


could gather evidence to clarify whether process had an influence 
on-outcome. 
20 We proposed to make the measurements of response 
in exactly the same way as we had made the measurements in our 
studies in Quebec miners, and we hoped to be able to make exposure 
measurements in the same way. It's these two studies that I 
wanted to address now. 

I would like to just make a point that I had 
on forgot to make, that there was suggestivwedata, or suggestive 


evidence, in the data from the Quebec miners study on 


Prevalence of Radiological Abnormality, that process did have 
an effect because there was more parenchymal radiological 
abnormality noted in the small...well perhaps not very small, 

39} Plant attached to one of the mines, and more pleural abnormality 


noted in the individuals exposed in mining, although on the average 
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7 (S60e Becklake 

THE WITNESS: (cont'd.) exposure in the plant 
was lower, an average of forty million particles per cubic foot 
years as compared to the miners where it was, on the average, 

a hundred, and. thirty-four\ million particles per cubic) foots years. 

That data is part of a table in the paper by 
Rossiter and others, including Dr. McDonald, on Radiological 
Abnormality in Quebec Asbestos Miners and Millers, and I imagine 
would be in the...in your evidence under Dr. McDonald's name. 

The two plants we studied in the Montreal region 
were Oné,;»,a textile plant. in) whicheonly chrysotile) andyvery 
largely Quebec chrysotile had been used, and another was a 
Manufacturing plant in which mixed fiber had been used which 
included mostly chrysotile, some amosite and in the past, some 
Srocidolite:, 

Again, our objective was to measure exposure and 
responses in as comparable a way as we had measured in the mines 
and mills. 

As regards responses, we used the same 
questionnaire given by the same interviewer as in our mining 
study. We used the same function tests carried out on the same 
machinery calibrated in the same way. The x-rays were obviously 
taken in different places and we had different readers. 

The results are shown on the next slide. 

MR. LASKIN: That is table two at tab fourteen. 

THE WITNESS: Yes. It contains some additional 
data which I think, the radiological data is not on that table. 

MRe LASKENe weThat'si right: 

THE WITNESS: In this slide, I have listed the 
prevalences of the symptoms in the two plants, and in the miners 
and millers. In order, again, to take into account differences 
in age and smoking habits between the two, they have been 
standardized to the age and smoking structure of the mining 


population, which is the larger population. 
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aay eS ia Becklake 

ERE WLINES oe (COnt. GO.) )  SOUnwai. NOcaceatiat sere 
Symptoms of breathlessness were comparable in the two manufacturing 
plants and in the mines and mills. Wheezing, by contrast, was 
considerably more common in the two plants, compared to the mines. 
Chronic bronchitis showed a comparable prevalence, perhaps slightly 
higher in the mines and mills. 

Pulmonary function abnormality, this time expressed 
as percentage...abnormality being defined as a given percentage 
reduction in function, bute using the same criteria for all three 
work forces, showed on the whole less abnormality in the mines 
and mills compared to the manufacturing plant, and the radiological 
changes observed were, on the whole, more prevalent in the two 
manufacturing plants compared to the mines and mills. 

What reliance can we place on this comparison? 

AS regards the symptoms, 1t is surprising to us te “Lind sich 
comparability of symptoms, for instance of breathlessness, over 
different periods of time, because the miners were studied in 
the late sixties and the manufacturing plants in themid to late- 
seventies, a period of time when there had been considerable 
interest and awareness of the population, both the worker and 
the public, and yet these figures seem to us surprisingly 
comparable. 

Lung function is perhaps the most objective 
measurement, does suggest less favourable health experience in 
Che manulacturing, plants. 

I think one has to be much more guarded about 
drawing conclusions in connection with the radiological 
abnormalities. In the first place, the films which describe the 
miners and millers were taken on old plant, and read by a 
different group of readers from the more modern films which 
describe the men inthe manufacturing industry, and these, again, 
were read by a different set of readers. However, what evidence 


we haveon common reading does suggest that the three readers we 
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enh Fe Becklake 

THE WITNESS: (cont'd.) used in the manufacturing 
study read at least comparable, and not higher on the whole, than 
the readers who read the films in the mining and milling study. 

5 So that the evidence then suggests perhaps 
a less favourable health experience. 

What evidence do we have on exposure? We attempted 
to assess the exposure in the insulation and cement product plant 
and express it in exactly the same units as we had used for the 
mines and wmills..c.in other words, in millions’ particles ‘per 

cubic foot years. We were able to do this because there had been 
counts done over the previous twenty years in this plant 
describing the same period when the men whom we studied had worked 
there. 

However, even though the index is in the same 
= units, it doesn't necessarily mean that it's directly comparable 
because the policy of sampling and technique of sampling, and so on, 
may well have been different between the two. 


However, the evidence suggests that on the 


average this work force had had a mean exposure, a cummulative 
exposure of some fifty million particles per cubic foot years, 
20| compared to two hundred and twenty-nine million particles per 
cubic foot years in the mines...giving an average dust level, if 
you like, of two point seven million particles per cubic foot 
years. 
When it comes to Che textrie plant, 16 was 
much more difficult to assess the environmental levels in 
ze relation to mining and milling. In the first place, there was 
almost no particulate pollution. All the pollution in this plant 
was in the form of fibers. 
So we weren't able to give a numerical number 
to the dustiness years, except in a very general way, and that 
39| average dust level in the bottom line, of four point five, 


corresponds to something between probably two and four fibers 
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SP et ate Becklake 

THE WITNESS: (cont'd.) per c.c. as an average 
exposure level. 

We don't have equivalent figures for the mining 
and milling population, although a figure of...even if you use 
aveconversion factors of onew = that is, One million particles per 
Cubic foot is equivalent to one fiber per c.c...and that is 
almost certainly an underestimate of an appropriate conversion 
factor for this work’ force...even if you use’ ‘that figure, it 
10 looks as though the miners were exposed to an average level of 
two fibers...of an average fiber per c.c. level, if you make 
the equivalence, of eight point nine, which is double what would 
appear to have been the case for the textile workers. 

So that all the evidence that we have collected 
oh, in addition you will notice that the textile and the 
15) men in the insulation plant had had on the average of twelve and 
thirteen years exposure, compared to an average of twenty years 
for our prevalent sample in the miners and millers. So that 
all of the evidence that we have collected suggests that the 
environmental pollution was to lower levels for the two groups 


of men in the manufacturing plants, compared to the miners and 


0 millers, and yet their health experience was less favourable. 


DR. DUPRE: Dr. Becklake, was there a mortality 
study of the employee population for those two...? 
THE WITNESS: Yes, there was. Yes, with both of 
them. 
25 DR." DUPRE: ) Does ‘that* mortality study Bear out, 
again, your finding that the nature of the exposure is... 
THE WITNESS: I have to be guarded about that. 
The mortality study on the textile plant was the subject of a 
Student thesis a number of years ago where the director of the 
study was Dr. Gibbs, and the followup period was considered too 
30} short to be useful for drawing serious conclusions. I believe it 


is Dr. Gibbs' hope...it is felt that a followup when there was a 
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= AD = Becklake 
THE WITNESS: “contAd.)» bigger..«<which would -add 
another seven or eight years to the followup would make that a much 
more useful study. 
5 But he, as the supervisor of that thesis, would be 
the correct person to ask about it. 

In, addition, a second student of his:did a mortality 
study in the manufacturing plant, and again I don't...I believe he 
may have just submitted that thesis and perhaps it would be...you 
might ask him about both those mortality studies. 

a So the,conclusion out of that study was that 

Lt 18. certainly consastentewitheasfiber,and/or ta process effect, 
but it's by no means conclusive evidence, but it's consistent 
with that original hypothesis. But clearly the evidence is very 
modest. 

15 MR: #LASKING ve DOpyORrSay cltes=+iinunderstandythe 


point you made about process. Do you say your conclusions are 
also consistent with, or your findings are consistent with drawing 
some conclusion about the different effects of different fiber 
BYDEes? | 

THE AWIDNESS: e(Well,enos. One of those plants 


20/ was only chrysotile, and so that...the comparison with the miners 
and millers there would be consistent with the process effect. 
The,other) plants.included«mixed) fibers,;xso whether 


that 1s a fiber and/or a process effect, we were unable to 


SePpanaAreTOUL. 

se In the analysis, we had hoped that we would be 
able to identify parts of that plant or jobs in that plant where 
there was no exposure to one fiber. But it was an open floor 
sort of plant, so we couldn't exclude anybody as never having 
exposure to any fiber, and were unable to separate out the 
fiber effect then. 

30 So that might have contributed to any differences 


we showed between the miners and the... 
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i Mb Becklake 

MR. LASKIN: So the conclusion is that it may 
have been an effect, but from your findings it's not something you 
can Say one way or the other? 

THE WITNESS: “NO; no.  Lt's consistent with the 
fiber and/or process effect in relation to the second Dlant. 

Finally, 11 l cOuldssummarlze tie points that 1 ive 
tried to make, which are in a sense the summary of the presentation 


I made at the more recent New York meeting, firstly our studies 


10 have shown a relationship between cummulative exposure and 
serious disease and death. 

Secondly, that the prevalence of abnormality 
does increase with cummulative exposure, but the relationships 
are relatively weak and appear to be only a partial explanation 
OfeOuUrs ra ndings. 

15 I have offered several suggestions as to why 
this relationship may not be stronger, and it is probably 


reasonable, therefore, to offer the conclusion at least that 


controls should be based certainly on environmental monitoring 
with health monitoring playing a complementary role, but 
clearly environmental monitoring becomes an important component 


ay On cOnuLcroLe 


Finally, I made the point there, and I think 
the point Still stands, that the clinician is) left with the 
dilemma of how to advise the subject who has questionable 
changes in a health examination, and I think that decision has 
95, to essentially remain a clinical decision which is an assessment 
of all the available evidence, and making the best possible 
advice taking all this into account. 
I am in sympathy with the view expressed by 
Dr. Weill in his summary of the Lyon Conference, and if I quote 
him, it is that radiological evidence of asbestosis should lead 
30} to the prudent course of avoiding further exposure, and that this 


course of action may not be necessary for workers who exhibit 
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= 42 - Becklake 
THE WITNESS: (cont'd.) limited benign pleural 


InawWOuUlLdsbGrin Supportyof.interpreting...OLfat 
5| least would be in support of the view that he expresses on that 
occasion. 
iathinks that S.alls lenave, CosSay, thank. you; 
MRA LASKIN¢s. Thanks br. Beck lake. 
dusteon thats lastwpoint, dovyou subscribe to what 
I understood was the hypothesis behind that view of Dr. Weill, 
1p and that was that fibrosis responds to dose, increasing dose, 
whereas pleural changes respond primarily to time since first 
exposure? 
THE WLONESS ee VCS, ut natewas Implicit 1 
the slide on our data on the withdrawal study, which is very 
15| Close to his own study on the effects of withdrawal from xposure. 
In other words, the prevalence of pleural 
abnormality appeared even after rather short exposure, down the 


line. Whereas parenchymal abnormality did not appear in 


individuals who had had the lower exposures, and therefore I 
think he developed that view on the basis of the fact that it 

20; would be...that if you can maintain the exposure lower you have 
a less chance of developing abnormality, and presumably of 
progression. 

MRA eLASK LNs GOvsbnGaletloasks Vol). Dearing in Mind 
whatwyouisaldeabout the prudent course, as a practicing chest 
physician have you, yourself, developed any of your own criteria 

B as to when you advise a particular worker exposed to asbestos 
to remove himself or herself from further exposure? 

THE WITNESS: A. In expressing my sympathy for 
Dr. Weill's point of view about prudence, I forgot to mention 
a point that I think is very relevant these days, and that is 

390| that in many workplaces asbestos is either banned or exposure 


levels are very much lower than they were. Whether the worker 
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- 43 - Becklake, in-ch 
AS LeonieG.) | elLOLLOWS Vourea0Vice Clhenocew lil 


surely depend on that sort of additional information, which very 
often the practicing physician is not in a position to provide. That 
5; information is more readily available to government agencies. In 
Quebec, it's more readily available to the Department du Sanite 
Communite, whose job it is to have information about the environmental 
Sietati onan the mlents ein eta particular region. 
Other than share with Dr. Weill the dilemma on 
how you advise the individual, no. I can't, I don't think, say 
is anything other than I believe that each case has to be judged on 
the basis of all; the information, ‘about it. And as I said, all 
Clinical decisions, which are mostly taken in the face of 
uncertainty, mostly taken on the basis of inadequate evidence, and 
mostly taken on the basis of best judgement weighting, Srv nceso 
eo put value on the relative quality of the different pieces of 
information that you have about an individual. 
dor ar be bueve its possibly ito codify that 


kind. of. decision making, if that's the question VOU ane sasking. 


O., ghats. fair enough. 


ESmibere ust ton shat points itnere tn. our 


20; judgement, any point up to which fibrosis or some fibrosis is to 
any extent reversible? I mean...? 

Merl oS de Vey Ves Nteresting Mlestion. think as 
we understand fibrosis in the pathological sense it probably is 
not reversible. 

On the other hand, there is evidence from animal 
= revere and also from human work, particularly using bronchoalveolar 
lavage and the analysis of cells that can be washed out of the 
airways, that there are certain fibrotic, diseases which eventually 
become fibrotic in man, in which there is a stage of acti ty 
at which intervention in these other diseases, usually with 
steroids and so on, does prevent progression to fibrosis. 


In other words, now looking at the whole spectrum 
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- 44 - Becklake, in-ch 
A. (cont*d.) dGfstibroticediscasespintmantedte to 
all the other causes besides asbestos, there is developing opinion 
that there is a stage of activity where they are susceptible to 
5} intervention. Whether or not it will be ever possible to identify 
that stage in the asbestos-exposed individual 7-8 dontiteknowy 
It seems unlikely because on the whole the 
fibrosis associated with asbestos exposure is very slow in 
developing .« BG doedn.’ + waver very active phase, which most of 
an these other diseases that I'm talking ebout ido wh ihurther more, 
Particularly in the future iwith exposure levels being so much 
lower, presumably it is...becomes a much more latent process. 
Not latent, it's not the word, but a much less aggressive process. 
But it's certainly within the area of hypothesis, 
but I would be interested in the Opinion of the Commissioner who 
15} 1S a pathologist about whether fibrosis as you see it isa 
reversible procedure. 
Q- I took the point from one of your articles, 
your review article, that at least when you wrote it there was no 
effective treatment for fibrosis itself, as Opposed. tows. Letniink 


| you made the point that you could deal with some of the symptoms. 
20 


ls, thatestallethe case an 19810 
A-geres,,1 thankethat'sitheocasetian Yess 
If you mean by fibrosis the pathological end point. 
FIDrOSi s.iS.scarringyeituis thesend point of a number of processes, 
but you don't reverse that. 
25 Now, it doesn't mean to Sayethat., ..<an@any one 


individual the disease that you see on X-ray might be a mixture 
of scarring, active inflammatory areas, partly fibrosed areas. 
I suppose it is conceivable, if not quite likely ,a#that the “active 
areas, I presume, or perhaps the areas that are newly under fire 
by dust, the old areas represent the end stage...there is also 

30; the interesting point to which people like Dr. Weill and Dr. 


Turner-Warwick subscribe very strongly in England, that whereas 
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A. (cont'd.) dust, the dose or exposure dose 
determines the initial response, perpetuation of that response in 
the individual depends on other factors inherent in the individual. 
Perhaps factors which evoke an autoimmune or some sort of change of 
the immune behaviour of that individual once the disease process is 
started, so that the continuation of the disease process has been, 
I think, very graphically described by Margaret Turner-Warwick as 
perpetuating circuits independent of the original agent responsible. 
10 So that, then, addresses a slightly different issue. 
Q. Does that suggest that once you give...what 
you have to do is give a person a certain dose, depending on his 
or her individual susceptibility, and beyond that these other 
factors take over? 
A. That would be their hypothesis, I think, 
15| but developed mostly on the basis of other disease, but with a 
certain amount of experience in asbestos-exposed individuals as 
well. 
Q. Do you, yourself, have any judgement one way 


or the other on that hypothesis? 


A. I think that it's a reasonable hypothesis. 

oA Q. Just to come back to the question of treatment, 
in its practical sense if someone in the workplace has evidence of 
moderate, even relatively severe asbestosis, is there effective 
treatment of the symptoms in a way that will allow that person to 
lead a relatively decent life? 

25 A. It's all a matter of degree, because the 
degree to which your life is impaired depends on whether your 
exercise tolerance is impaired, whether you can carry on with... 
whether you can care for yourself, whether you can walk upstairs. 
What is the reserve? How much of your lungs' enormous reserve... 
because you have an enormous lung reserve...how much it's impinged 

30} upon. 


Doctors are used for caring for individuals with 
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A. (cont'd.) diseases that are not reversible, 


and there are things you can do. You can protect them from 
infection. Tuberculosis is no longer a real threat in Western 
societies, but it is in developing countries, but it's no longer 
a threat here. 

Control of the cigarette is obviously important 
in terms of risk for developing lung cancer. I don't think anybody 
has studied whether the lung cancer risk in individuals with 
‘0 asbestos-related fibrosis is diminished if they cease smoking, in 
the same way as it has been done for regular cigarette smokers 
WiEhOut sribrosis= "You" know;,tit you*oquit smoking your risk falls 
within fifteen years to as if you had never smoked. Does the 
same happen for asbestos workers? I don't know. 

There is some evidence from Sheers and other 
15] individuals that quitting smoking diminishes your chance-of 
developing certainly pleural abnormality and possibly parenchymal 
abnormality, but it's not strong evidence so that if one advises 
a patient you certainly advise them about quitting smoking because 
of its known effect on lung status. 

| Yes, Other treatment, there is no curative treatment. 

i There is treatment in the form of care, but then a lot of medicine 
is. I think we were brought up at medical school to Say=chat 
twenty percent of the individuals you will see, you will cure, 
and eighty percent you might offer some care to. 

Q. I wonder if we could take advantage of the 
95) fact that you are a chest physician and perhaps I can pursue with 
you one or two issues which have come up during the course of the 
hearing which really relate to mechanisms in the lung, and so on? 

One matter tiadt has@come upris"thrs "Dre Enterline, 
who was our first witness, put to us a proposition that there may 
be a difference in the way in which a person receives dose, in the 
sense that if you get a very intense dose all at once as Opposed to 


being spread out over a longer period of time, that may be more 
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Q. (cont'd.) hazardous, because you may in some 
sense be overwhelming the lungs' defence mechanisms or clearance 
mechanisms. Is there any medical or biological support for that 
theory? 

A.“ T™think the question of expostirre profiles and 
their influence on outcome is an extremely important and interesting 
one. The clinical evidence for Dr. Enterline's point surely comes 
from the data on exposure histories, particuiarly of the-domestic 
exposures in relation to mesothelioma - the women whose exposure 
has been to shaking out their husbands' workclothes. 

Dr. Newhouse, a colleague of mine in London, 
measured fiber counts in relation to shaking dust out of workclothes 
and found them to be extremely high. If you consider that kind of 
exposure, which is essentially peak exposures, then I would have 
thought that there is evidence here and they are very much’ in 
Support of Dr. Enterline's hypothesis. 

iam notraware™ that anyoodyi has = studved=profiles 
of exposure in relation to the chronic...to fibrosis of the Lungs? 
to asbestosis. We had wanted to and indeed tried to mount such 
a study.to see whether exposure profiles, in particular peaks 
and troughs, might have accounted for some of the between differences 
in our individuals. It's underway. I doubt if it's going to 
show anything. 

BUt Iedo think®that Tes@s®qurre:eer think®that 
it is likely and possible, both on the basis of scattered evidence 
and on the basis of what is known about lung clearance mechanisms, 
that large doses might indeed permit greater CeMpoLratys retention. 

Q.- Can you just briefly elaborate on this point 
about lung clearance mechanisms? What is known about it as it 
relates to the dility of the lung to retain asbestos fibers or 
clear them? 

AS Withegrear modestyy*partrcularly an=facerot 


the audience amongst whom there is somebody who is...Dr. Muir 
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- 48 - Becklake, in-ch 

A. (cont'd.) has studied and written a great deal 
about lung clearance mechanisms, and I know has given evidence to 
your Commission, and I'm sure he has told you about how the 
penetration and retention of particles relates to their size. 

I'm sure he has told you about between-individual 
Variation in clearance. 

Q. We haven't actually had the benefit of having 
Dr.eMuiraup in thessame)chairsthatiyou arezin, yet; Dr: Becklake. 

Can youséelaborateronethat aflittlesftor us though? 
10 A. Larger particles, probably down to seven or 
eight microns in length, impact on the nose and the upper airways, 
are trapped in mucous and are probably cleared fairly rapidly by 
what is called the mucous escalator. 

Smaller particles penetrate more deeply and into 
re smaller air spaces, and the very fine particles probably get out 
into the peripheral air spaces. 

What determines whether they are deposited there 
or whether they come out again, because they are so light, depends 
on their physical properties and the aerodynameter, which determines 
whether org@not thevearefgoing:toisettle: ASoathatyphycical 
20| properties probably determine penetration and deposition of 
particles. 

In the case of asbestos, there is some interesting 
work which I wonder if I can recall with sufficient precision, 
but might be able to look up over the course of the lunch hour. 
But the particles of chrysotile, which penetrate into the lung 
oe space, which are deposited, engulfed by macrophages as part of 
the protective mechanism, and then enter into the lung substance 
either as free particles...probably the smaller particles can 
enteriiasiifrees panticies ,aitheslarger;parnticlesrtend-to be engulfed 
by macrophages...but they distribute themselves. If they land 
peripherally in the lung, they may be cleared by the peripheral 


lung lymphatics and settle underneath the pleural surface of the 
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- 49 - Becklake, in-ch 

A. (cont'd.) lungs. Otherwise they tend to be 
cleared centrally via the lung's lymphatics, to the lymph nodes, 
passing through the lymphoid collections at the level of the 
5; Small bronchioles, of which I showed you a picture earlier. 

Now what happens to chrysotile is unusual, because 
as you know its physical and chemical properties presumably 
permit it to be destroyed or undergo degradation in the lungs, 
in contrast to amosite and Crocidolite, which persist in the LUNG Sie 
as far as is known, based on the PeCOVery. OF ling dusts 
10 The chrysotile fibers are distributed differently 
in the lung from amosite fibers in terms of Size and it's that 
point I would like to check on. I think that the smaller chrysotile 
fibers are found in collections underneath the pleura, whereas 
the fibers what are, found in the lung substance are larger in size. 
Amosite, on the other hand, shows no size 
preferential distribution between the subpleuaral area and the 
parenchymal area of the lung. 

What does that mean? I'm not sure in terms of 
its significance, but what it does tell you is that the management 
by the lung of these different fibers is determined by a number 
20) Of different factors, Lt'"s a4 long way...long, roundabout answer 
to your question, and I'm not even certain that I've answered it. 

Perhaps you would like to put another one and I'll 
see if I can get back to the point. 


Q. Well, the different factors. I take it the 
first different factor that you mention is fiber dimensions? 
a A Yes 


Q. You also mentioned chemical properties. Now 


what's the difference in chemical terms between chrysotile and 
the amphiboles that may affect the retention factor? 
A. I don't know. Penetration deposition is 
39} Probably physically determined by size. Retention...not retention 
in the lung, but survival in the lung, appears to probably be 
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A. (cont'd.) related to chemical properties and 
is the hypothesis offered as to why chrysotile appears to be 
leached out of the lungs. Because as you know, whereas for 
crocidolite and amosite the amount of fiber recovered from the 
lung increases with exposure, with cHrysOtlie ve. doesn tt. Lt 
Stays flat after a given level, implying that the stuff gets into 
the lung, but in some way disappears. I don't know of hypotheses, 
what the explanation for this is. Again, I suggest you direct 
your question to Dr. Gibbs later in the week. 

But’ this™1s how’ that: ts interpreted, the observation 
of lower chrysotile...the lower amount of chrysotile recoverable 
from the lungs of individuals with long exposures. 

DR. UFFEN: Perhaps you could explain something 
for me that's related to ...we've heard about ferruginous bodies. 
Does that mean that they have iron in them? 

THE WITNESS: Yes. They have iron in the eOatangs 
A’ fiber, when it's’ inhaled, Tf it's long, is attacked by a lung 
macrophage. Asbestos fibers are so long that they probably take 
two or three macrophages to deal with them. In the reaction co 
the fiber, the macrophage appears to cover it with a protein 
coating which contains iron...the iron POSsibily coming: trom red 
cells, but it is not known where the iron comes from that makes 
this protein coating. 

DR. UFFEN: Does it not come from the asbestos? 

THE WITNESS:""I°don’t think’ 1t*as believed to 
come from the asbestos body. I think it is believed to be supplied, 
SO” tO Speak, by the body. 

DR. UFFEN: The thing that puzzles me and I would 
like to get it cléear,“is tn’the ampnhtboles” .s“i1ron..* 

THE WITNESS: Yes. 

DR. UFFEN: ...and in pure chrysotile is magnesium. 

THE WITNESS: Yes. You realize that the reason 


for the name ferruginous bodies was that the word, the 'ferr' part 
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THE WITNESS: (cont'd.) of the word describes the 
covering, the iron protein covering of these bodies, and it was 
realized that the content of these ferruginous bodies is by no 
means always an asbestos fiber. It might be a cotton £1 Der, Lc 
might be a talc fiber, it might be all sorts of other fibers. 

HOwever, Ill practice the EDXA, the energy 
diffusive x-ray analysis, which allows you to precisely rdentity 
the fiber inside these ferruginous bodies, reveals that most of 
them are indeed amphiboles, interestingly enough. 

DRE UPFEN; — NOU Chrysotile? | 

THEVWIINBSs: Not chrysotile, although chrysotile 
is the most commonly used and exploited fiber, studies by people 


like Andrew Churg, now at the University of British Columbia, and 


10 


studies from elsewhere...I think Pooley's studies also...have shown 
15 that in women the common content of the Fercruginous. body 71m) the 
lungs are talcs and a variety of other fibers. [In men, the common 
content of the ferruginous body is the crocidolite and amosite 
or the amphiboles, whereas chrysotile is the material that is most 
used, most exploited, and to which presumably most people are 
exposed. 
20 Presumably this is just another expression of the 
fact that chrysotile is degraded within the body. 

DR. MUSTARD: Can I just ask you a question 
in relation to this dialogue? "Gneswouldeoe lerreyi th the 
impression that if you did an attack progression study on 
individuals exposed to amosite fibers, that you miant tind a much 
i greater attack progression story. Has anybody done such a study? 

THE WITNESS: No. 

DR. MUSTARD: But there would have to be an 
expectation... 

THE WITNESS: It would be an expectation. The 
only issue is, however you did the study you would get the same 


Toad oEr criticism tnat cur own study has got - that you have no 
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- 52 - Becklake, in-ch 
THE WITNESS: (cont'd.) right to make a comparison 


between miners and the factory workers, as we have done, because 
of the differences in the techniques of measurement both of dose 
and of response. And the difficulty would be again to design the 
Study where you could gather information that allowed you to 
compare it with anything else. 

If you tried to compare it, they would say well, 
you have no right to make those comparisons, the methodology is 
different, the time is different...one study was done seven years 
10) ago, one study is done now...things have changed. 

I'm sure you are familiar with the criticisms which 
your epidemiological colleagues will offer. 

DR. MUSTARD: That's why, I understand, why lawyers are 
involved in cross-examination because it seems to me that you can 
equate -ENeGratwo eis 


15 
MR. LASKIN: We may all resign en masse...except 


Binda-. 
DR.XUEEEN : Having interrupted, may I ask another 
question? 
MR. LASKIN: Sure. 
20 DR UIWE EEN s @fhere, are (things, bimefindging cout 
that bother me. There are macrophages. Are there such things 


as microphages? 
THE WITNESS: No. There are white cells, which 
I'm sure you have heard of, white cellsissleukocytes Sy.whiste 
cells in the blood. These are the body's Othern.,. theyraremthe ones 
25) that come and eat. They are the ones that the macrophages summon. 
As the fibers come in, the macrophages attack and fiber and they 
send out a chemoattractive material which summon up the white cells. 
The white cells are probably the prime...they are 
the prime killers, they kill bacteria that come into VOUREL Uunge 
They also release enzymes which may destroy your jung. In the case 


of smoking for instance, it is hypothesized that the Cigarette 
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THE WLOINESS:, (contsd jy a smoke also. turnsson,..to 
use the modern terminology, the macrophages, which then also summon 
up white cells, and their sequence of reactions there is slightly 
different, but the key to the lung's response is the macrophage 
and its summoning up of all the white cells and all the consequences 
that that entails, with the various enzyme releases and so on that 
occur. I find extremely interesting that the two thrusts in 
understanding lung disease come one, from the study of the 
macrophage and at the cellular level, and two, from the 
19 epidemiological studies which are macro in the degree. Docs 
quite hard to put the link between the two...at what stage does 
the turned-on series of macrophages turn into a disease, which is 
where the clinician sits. 

DR. UFFEN: What role do the white cells play 
when the macrophages summon them to a ferruginous body? 

THE WITNESS: No, the ferruginous body is a 


15 


later stage. You mean what role do they play in the generation 
of a ferruginous body? I don't think any, but I would have to 
J OOketEhatgpointslp. 
; DR. JUF PEN wl Mayahave been incorrect... just 

20; wondered, what is the role of the white cell when the trouble eS 
caused by a silicate fiber? 

THEOWLTNESS 2 8 Lf Condit aeknow af ebhat sc known. os 
Certainivi don teknowm ton a lecouldsreror OlmcOutwo extremely good 
review articles, one by Dr. Turner-Warwick, and one by Ron 
Chrystal, from the National Institutes of Health, which have 
- tried to look at the starting point of these interstitial lung 
diseases, and address that issue. I don't think I can answer 
your question. 

MR LASKIN: 20... sJusterollowing this process of 
macrophages and coating, in your review article you raised the 
possibility that once this happens that the fiber will then become 


nonfibrogenic. 
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- 54 - Becklake, in-ch 
THE WITNESS: A. That hypothesis has been put 

forward, and I noted was repeated again in a recent review on 

ferruginous bodies, by Churg, and it's based on animal work. 
9 The belief is that the ferruginous body takes 
weeks. I think the figure given is somewhere between twenty and 
forty weeks to form) andtinthatl form may “besinactivesseAgainy® I 
have not reviewed all the experimental evidence, of which there is 
an enormous amount. The number of publications relating to animal 
work on this particular area is enormous, in the last four or five 
" years. 

I should think the literature must have more than 
doubled, and I guess you have information on this, in the last four 
OPAttvesyears Sincéevyi «wrotekthattreview. StBut thetonetpoint that 
Dr. Churg made which I found quite interesting was that it is 
15, COnceivable that the asbestos fiber may produce it's coated. 

In other words, it may produce an immediate...it 
may have some role in turning on the lung's responses, before it 
becomes coated. He also subscribes to the view that once it's 
coated, it remains inactive. 


There is some evidence that coating turns over, 


20; that fibers May subsequently become uncoated. Again, I don't 
know how that evidence stands at the moment. It's obviously 
animal evidence. 

Q. When you say inactive, do you mean 

noncarcinogenic as well as nonfibrogenic? 

36 A. I don't know if any work has been done. I 
meant: nonfibrogenze 4 yihdon!' teknowel fatheresise@anyowork “tousupport 
the view that it would be inactive from the carcinogenic point of 


view. 
-DRESDUPRE:WaCanpiesjust purste this®inkarspecific 
way, Dr. Becklake? If I look at your paper in tab seven, I believe 
30; that is the one that is being referred to, and I'm looking at 


page 196, the lefthand column on page 196, just before the heading 
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- 55 - Becklake, in-ch 
DR. DUPREs Contry d.9) Cellular Effects. “There 
I read the following: "For instance, it has been shown that although 
all fiber types may become coated in the laboratory 
5 animal, in man it is the amphibole fiber that is 
found more frequently as the core of the ferruginous 
body than the chrysotile fiber, even when both 
types of uncoated fiber are seen in the lung. 
The significance of this observation remains to be 
re determined. It may simply represent the relatively 
high solubility of chrysotile in relation to ‘the 
other asbestos fibers". 

Now, when you speak, Dr. Becklake, of the high 
solubility of chrysotile, are you associating that with the extent 
to which chrysotile may have much less acid resistance than other 
15} types of asbestos fiber? 

THE WLUNE Ss: Listhink vou are, attributing to mea 
much greater knowledge of the physics of particles than I really 
have. Il think that) s...wnat 1 meant, there...the fact. that 


chrysotile fibers seem to disappear from the lung. They also 

appear to diminish in size. If they are leached or if they are 
< susceptible to degradation, they might diminish in size, anda 
small fiber is less likely to be.coated than a large fiber. 

So if you want a hypothesis, the larger fibers 
might get in and they might degrade, become small and therefore 
no longer be susceptible to becoming a ferruginous body. That is 
95; One hypothesis that has been offered. 

DR. DUPRE: You see, as someone who is just taken 
to this point and knows nothing about either clinical medicine 
or physics, what prompted my question was very simply that a 
physicist, Dr. Chatfield, who appeared before us as an expert 
witness, threw out the hypothesis that the lower acid resistance 
30} of the chrysotile might help to explain the extent to which some 


studies seem to indicate that chrysotile fibers did not have as 
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ie NP Becklake, in-ch 
DR. DUPRE: (cont'd.) harmful effects as other 
fibers have...which presumably have much higher degrees of acid 
resistance. 

THE WITNESS: It's a perfectly reasonable 
hypothesis. Which are the studies, I wonder, that he was 
referring to that imply that chrysotile has less harmful effects 
for the same...one would want...when yOu say léss*harmful effects, 
you would want all the other variables controlled. I wonder which 
Studies he would have been referring to. I would be interested 
BORGES te... 

DR. DUPRE: Well, we'll bear in mind at this 
pOint that you have a nonexpert asking you a question on the 
basis of expert testimony, so we are already in some degree of 
Guide. one 

But could I simply ask you this, in terms of 
what you were telling us about microphages... 

MR. LASKIN: Macrophages. You d1kKe pr. Utten's 
word. 

DR. DUPRE: Do macrophages, when they engulf the 
fibers, secrete acid of some kind or another? 

THE WITNESS: They certainly use...well, certainly 
macrophages...I have to, please, I have to have you understand I'm 
not an expert on macrophages. It's all relative and there are 
other experts here, but macrophages contain lysozymes, or little 
enzyme containers which are their strength, and the variety of 
enzymes that they contain is enormous. It's quite beyond my 
comprehension. As one, a Cliniczan, and. two. tan epidemiologist, 
and three, this is an area that came up long since I went to 
medical school. It's a very hot area of development. 

However, they contain an enormous storehouse OL 
extraordinarily powerful enzymes. Now, what and which apply to 
the treatment of the chrysotile fiber, 1 don"t know. .-1t may well 
be known. 
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- 57 - Becklake, in-ch ° 
DR. MUSTARD: Can I pose Dr. Dupre's question 


in a slightly different way? 

DR. DUPRE: I wish you would, Dr. Mustard. 

DR. MUSTARD: This may be some embellishment. 
Normally when cells...plymorphic leukocytes or macrophages...interact 
with particles, they take it inside and form a vacuum into which 
they dump the enzymes, and it's PHO, making itacid, which is, 
of course, the activity at which these enzymes can alterate which 
would fit this theory that he is proposing that chrysotile does 
10/ tend to break up in this acid, or you tend to lose the fibers. 

THE WITNESS: Yes. 

DR. MUSTARD: The problem one would have with chase 
TPewould think, would) be that if. however, the cells cannot ingest 
the fiber, they do. battle with ite they can also discharge the 
enzyme into the extracellular environment, and the problem there 


would be as to whether the PH would drop low enough to be acid, 


15 


and I guess the question I wonder, has anybody in the lung field 
done measurements of certain battlegrounds...it would be my area 
of interest just to know, in around this problem because you 
can get confusion into it, and I suppose that one of the questions 
20} would be, can you get..could you Jetuehis Kind Of sattack on 
chrysotile fibers by enzymes released from the cells into the 
tissue? And you have to suppose that you can get environments 
where Che. Hof they lung drops, po you know if anbyody has done 
any studies? 

THE WITNESS: No, the two points that are worth 
2 commenting on: Firstly, it seems that the ferruginous body 
takes more than one macrophage, so that your hypothesis that the 
small fiber is engulfed and treated as the Chairman suggests, 
could well be a valid one. I don't know of work on it. 

secondly, the...particularly in France...certain 
studies have been directed towards analyzing lung lavage material, 


with a view to counting cells, to looking at the quality of cells, 
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oO Becklake, in-ch 
THE WITNESS: (cont'd.) both macrophages and 
white cells, and to analyzing the enzymes both in the lavage 
fluid and the enzyme packages in the lavaged macrophages. I'm 
5} not familiar enough with all their implications. I do know, and 
I can direct you to the references, where this work is reported. 

It is difficult to know quite how to interpret 
it clinically. You obviously don't do a bronchiok alveolar lavage 
without some good reason. There is evidence...there are lavages 
done on exposed individuals and exposed individuals with disease, 
as and of course the presence of disease might change the whole 
pattern of response. 

I think the payoff in this area will come in the 
animal work, because the elegance with which the animal studies 
are being pursued is, to my mind, really exciting, interesting 
15) and exhilarating...that the tiny animals are being studied with 
controlled exposure doses, with regular bronchiole lavages, with 
appropriate sacrificing to get different stages of response. 
Brody and Lamont - the sheep is the animal model being used in 
University of Sherbrooke, Quebec. Regularly monthly bronchiole 
alveolar lavages are being done in relation to exposure. 

20 | I believe the answer to your question will come 
out of this kind of study, within the next couple of years. 

DR. UFFEN: Having gone from such an erudite, 
that brings us back down to what is lung juice? 

THE WITNESS: " I don't "know: 
ts DR. UFFEN: You referred to it in your paper, 
your review paper. 

DE WINES. s9=COUld eyOourd) Venue t he page, vlease? 

DR SUT PENS Page rz) 07, ene wrrret = ine oF your 


tab seven. I just don't want to use the SxPpressionr rt te snot 


a Proper one *o "ise! 
30 THER WITNESS =" Welter, . 


DR. UFFEN: My real reason is, can you measure its PH? 
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= 9 Becklake, in-ch 
THEeWLINB SOs 9 (Cilitke ey OUT my Us Gua WiC et pO ll! ome 
could you give me the paragraph and the column, please? 
DR. UPFEN?— Ine Very Cirst wine it ie wlert column. 
5 LUBA LeNBoo es Ol ae Lindt relerSu tO tne wact sthatc 
the-mater1ral extruded’ from” autopsy lungs, and it must contain all 
sorts of material. It would contain some blood, it would contain 
some lymph, it would contain that material that was discharged 
into the alveolar spaces... This section was written, and is now 
interestingly enough very out of date, because the field has 
by moved very tast in this area...the thrust ace tits point in time 
was, what was the significance of an asbestos body and why was 
it that it was seen it was possible to recover these bodies from 
the lungs of individuals who had had no known occupational exposure. 
It is becoming clear that we store fibers in our 
15 lungs, all “of us who dive in cities, “and more or less* fibers can 


be recovered. 


What is of greater interest is the fact that the 
coated fibers represent such a small population of the fibers we 
have in our lungs. Anything from one to perhaps ten or thirty 
percent, depending on which author you read, of the fibers we 

20; have in our lungs may be coated, and the other ninety-nine to 
SeVenlty mercent are uUncoarea and lying “free in the fungcs. “fhat 
has been realized now that the electron microscope has been brought 
to bear on this, and we are seeing fibers of a much smaller 
dimension than were ever seen five years ago. 

5 So the interest in lung juice was just in this 
era when people were trying to understand the significance of 
finding asbestos...or ferruginous bodies in the lungs of city 
dwellers. But I don't think people examine lung juice anymore. 

MR. LASKIN: QO. “sorry, Du.~Becklake. I was 
just going to ask one more nonexpert question before the lunch 

30] hour, and just following something that the Chairman had asked... 


back on page 196, 1f your suggestion that. on if) the suggestion 
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= 60 = Becklake, in-ch 

Q. (cont'd.) that the coating of a fiber may make 
it nonactive is true, and if it's also true that there are more 
amphibole fibers that are coated than chrysotile fibers, are those 
two facts necessarily... 

A. Compatible. 

OW. > cons Ys tenteawith thes prososrtion that 
amphiboles, nonetheless, may be relatively more hazardous? 

Moy edon'*t +thinkthey@areeirconsirstent with 
each other, nor with the sécond ‘proposition. It is, I think, 
that the dust load is very inadequately reflected by the coated 
fiber 

As I was trying to make in the last point I made, 
the dust burden of the lung is very poorly reflected in the number 
of coated fibers and there may be only one percent of fibers that 
are coated and you maybe have ninety-nine percent of fibers that 
are uncoated, and so you have no feeling from the number of coated 
fibers what is the population of uncoated fibers. 

Indeed, one sees this occasionally when you try 
to explain, to findanexplanation for a case. Let me cite an 
example. We were sent a case of a young boy of twenty-eight 
who had a pleural effusion, who had had a remote asbestos 
exposure but he hadn't a single coated fiber in the biopsy 
Specimen of his lung. The pathologist asked the question, could 
this pleural effusion be related to his brief asbestos exposure 
on three years at a summer job ten years previously. 

Well, our pathologist was able to find a large 
number of uncoated fibers, but no single coated fiber. So I don't 
think coated fibers are useful these days other than to point 
attention to the previous presence, probably, of exposure if they 
are there in any numbers, and to make yYOuUsgO.and look efor the 
uncoated fibers and to characterize the exposure. 

They are a marker, but they are not in any way 
a scientific marker of the lung dust content. 
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Q. In layman's terms, does your comment also 
suggest that macrophages as a defence mechanism are not terribly 
successful in deactivating asbestos fibers in the lung? 

A. I have always had the...I am deeply impressed 
by the lung's defence mechanisms. I think it's a matter of dose, 
probably. I imagine there is a limit to the load that they can 
face in terms of exposure, but in fact if you want an example of 
their extraordinary efficacity, both macrophages and white cells, 
you only have to look at the x-ray of a lung with lobar 

10 pneumonia where you've got one whole lobe of the lung solid with 
inflammation. And this is perfectly capable of being completely 
cleared by the lung, and that particular lobe is perfectly 

Capable Of returningsto normal ex-rdyjmondualilesOres (ot eOLher 
functions. So the defence mechanisms are strong, not necessarily 
as strong against all agents, and obviously related to dose, I think. 
MR. LASKIN: Thanks, Dr. Becklake. We should 


15 


give you a luncheon break. 
DR-SDUPRE:)  "Shalilgwemri sesuntil, say. 2 :20)4 
MR. HASKIN: ~Sure- 


THE INQUIRY RECESSED 
20 


THE INQUIRY RESUMED 


DR DUPRE esc Ounce le 

MR. LASKIN: Thank you, Mr. Chairman. 

MR. LASKIN: Q. Dr. Becklake, at the risk of 
confusing the record even more, let me, if I might for just a 
moment, come back to your tab seventeen, which was the matter 
you started with this morning. 

Your ten hundred and fifteen miners that you 
examined in 1967/68, and first of all I take it that those were 
all persons who were then employed... 

THE WITNESS: A. . Yes. 
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- 62 - Becklake, in-ch 
Q. ...in the workplace and between 1967 and Vso Neitel 
and when you subsequently examined them in 1974, some continued 


to work and some left the workplace? 


Nom LOS) Chat! Ss correct, 
Q. In respect of any further exposure after 1967/68 


whatever that may have been, that was not taken account of? 


, 


A. No, that was not taken account of in the 
analysis. 

Q.. All right. Now, as I understand Hee ela wa, 
10} what you are trying to do was to look at whether there was a 
relationship between dose, cummulative dose and subsequent 
Changes. That was a primary objective? 

A.».That 1S correct, particularly.in relation to 
attacks of disease since in the prevalent study or the cross- 
sectional study done in 1967/68, there had been a clear 

Me relationship of abnormality to the cummulative dose when subjects 
were grouped according to dose. So we had fully anticipated that 
it was likely that those who had had the heaviest exposure would 
be those in whom abnormality developed. 

Q. I take it you had various dust categories, 

20} and I don't know whether there is... 

A. They are shown on the figure. 

O. sOn thes ti cumne 

A. Yes. Which are the same dust categories 
as previously used except that the top three are put together 
under one dose - two hundred-plus million particles per cubic 


25| foot years. 


Q. Within each dust CalCegory aslLwtake.1 t uthere 
were various employees of varying ages? 

Aw »%@S,. 

Q. All of whom would have had the particular 
dust dosage that was in that category? 

Aw gthatss orignt . 


AG 87 (6/76) 7540-1171 


: nt Py : = bi opp ta a) a , Cy es . | a eer oy ve : ia } 
- bes 7 ’ = | are al ~*~ j : mT f : : af a | 
ae e. ange ng epee 


As [> Pan 6 Beg a ae 
savtele wachw oauenee ‘fon S0obeyehs ot ¢ ; 
Sto andesss’ Lado aaenaibal Jets sevesady " 


a een | 
ode - . aunt see 
asad a? iii Tt oe welt yaiteie 1A .0 
A ow sreis aaddedw Je fool G2 aaw Ci Oo PAsyIs ene uoy 2érlv 7 
Tabup satire bee seud ov is 8 Lomas ,oeob néews sd gitencisaie | 
fevisspide ‘2aniog s enw TAAY =. wsptizts j 
os e01jelet ot yirelvosszay , JoeTseb e} sé? 
-penxe @f1 30 ybuse. sostevatg ait fi Soaly Seden. Yo ie 
jeels = vised Kad diols 0 \Tee! 2) eae qhose fenoiseee b. 
sense a ¢ cette geobh avitaluamuy ofr 64 yd bLewvondn 56.4%: denolseres:| 
jets beseqiatsas vile? Gad ew bf 8908! OY CaghEOrns | Pemose Ohare | 
nivow sueecnte Feslvanl ata ted God ony Sex]? asde yiodtt! enw ah { 
-bequievab qzitemronds mow OF peoadd of | 
2éiieyadin dab eaoleny Pediepy 34 saag 1 2 : 
¥ sn 088 Stes oct ait art 4’ poh 2 Sine o 
streit ar ay miatavdan, MBIA 
| _ Servs? Bes a0 fi! 
esiiopeseo Jauh, somes ori? Pre Avian wast. ook 
ser Jeous J0g een eet God ead, tert dae Gow - -) fave veaq Bs 
ridud 394 saloiisag apiilim gilg-bembanr, ow? ~ sano, enn Teo 


<ateey 2 ha 
i306 ae whee a ey he 
| oo agi 


J 
iwi st ey 


‘ 


y a toshien ens. bane 


r 


10 


15 


20 


25 


AG 87 (6/76) 


= G30 = Becklake, in-ch 

Q. Then, as I understand it, what you did in 
Order to see what the effect of dust was, you attempted to 
standardize those age differences across the population of workers 
that you had looked at? 

A. Yes, exactly. If you had looked at the age 
distribution you would have found that the individuals in the 
less than ten million particles per cubic foot were, on the whole, 
younger than the men in the eight hundred-plus dust index group, 
and in order to take into account age, we therefore reconstituted 
each group, each exposure group, to a common age constitution, and 
the results: you see here are expressed for a common age 
constitution and a common smoking profile...a simple smoking 
profile into smokers and nonsmokers, but nothing more detailed 
Ghanmchace 

Q. Just to go slowly here so I make sure I 
understand it, in each particular dust category you had varying 
workers of varying ages? 

Me, oes, wend varying smoking habits. 

QO. And varying smoking habits: 

A. But they had in common the dust category. 

Q. They had in common the dust category? 

A. Yes. 

Q. Then how would you take those calculations 
which you had and reconstitute them in the different way that 
you did? What in fact is the process that you do? 

A. Well, the process goes something like this: 
If you look at the first group of those eligible for attack by 
the symptom of breathlessness, in the two hundred-plus group you 
will see that thirty percent...sorry, about twenty-five percent 
developed definite attacks there. 

Of those men in that group, the numbers of whom 
are shown in the second table previously, there were a hundred 


and eighty-one men eligible for attack - table two, and the 
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A. (cont'd.) numbers eligibile... 
Ore Yes. 
A. Of whom nineteen percent had definite attacks, 
5) and forty-three percent all attacks - doubtful plus definite. 
Now, those one eighty-one were broken down into 
age strata. I think it was by five years or it may have been 
by ten years, I can't quite recall. For each age strata the 


percentage was calculated, so that we now have this group broken 


down by age strata. 
. Q. Instead of by dust category? 

A. No, within a single dust category we have 
it broken down by age strata. 

Q. tI see. 

A. Now we say, now that we know the percentages 
15| by age, we can say what would have been the percentages in that 
dust category had the age strata looked like this: and like this 
was the overall age strata of the total population. 


We were able to reconstitute for each dust 


group. We were able to reconstitute it into the same age strata. 

| Q. As for the whole population? 

20 | A. As for the whole population, and then 

back calculate what would have been the prevalence abnormality 

in that dust group had it had this age constitution. In this 

way you can compare across dust categories, taking out the 
factorvor "age. 

z: On”, SO*tnatewhenryou reconstitute at, every 
particular age category had the same...every particular dust 
category had the same age structure, and that age structure was 
the age structure of the population as a whole, that you were 
looking at? 

A. Right. And the same was done for smoking. 

30 O; (When voundid: that, al itakea)tasyou, founds. .: 


A. When we did that, we found the graph which 
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A. (cont'd.) is...the graphs which are shown on 
figures one and two. These are the corrected prevalences. 
Prevalences by dust corrected for age and smoking differences 
between the dust categories. 

This is fairly standard epidemiological procedure. 
Q. The fact that the black lines are relatively 
horizontal then, in pictorial terms, suggests that cummulative 
Gcosevcoes nolL signet icantly... 

A. Didn't explain why one man got attacked and 

W why one didn't) am (this jpopulation....didn  t ofter a reasonable 
explanation of the between-individual differences. 

Q. What significance do you place on that finding? 
A. You can conclude that our measurements of 
attack were inappropriate or inaccurate. We think that's less 

15| Likely than that our measurements of dust were inappropriate 
Or inaccurate, for the reasons that I mentioned and showed on 
the slide this morning. 

The one which I think provides a reasonable 
explanation is that, taking into account the fact that age was 
an important explanatory variable in this study, is that as 

20) the exposure levels have diminished in this work force, age has 
become increasingly a good reflection of what happens to them 
in the past. The older men were there when those heavy dust 
exposures existed, so that what we may be seeing in the age 
relationship really reflects past exposure. 

Be Q. That was going to be my next question, and 
that panticuler tactoromay or may note lt senote specifically 
excluded when you did this analysis by this design? 

A. No, no. It's a reasonable explanation of 
the findings. 

DR. DUPRE: In a sense then, age becomes a proxy 
for dose? 


THE WITNESS: Yes. In this work force, with this 
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= Og Becklake, in-ch 
THE WITNESS: (cont'd.) exposure profile. 
LtMnay "bes irydon Vtesay Tttewuoes, wout rts 


compatible with that possibility. 

MR. LASKIN: Q. Should we place any significance 
on the fact that whatever exposure there was between 1967/68 

and 1974 was not taken into account? 

THE WITNESS: A. It's certainly a weakness, and 
the reason that we don't believe it is the explanation of our 
failure to show a relationship to age was implicit in... 


OF" To 4+dose? 


10 


Ase mesorry, oO dose em Was IMU LiCrt sin etna shide 
showing the changing profile of exposure in the Quebec mines. What 
would have been added, even at the highest level in those seven 
years, was perhaps maybe twenty-five, thirty million particles 

15| Per cubic foot years, at the most, which wouldn't have a great 
effect in the place these men held already on the exposure scale. 
But it's relative. 

DN. DUPRE. Dr. BECK Wake, = just LO do pack to 

my question, one possibility is that age is a proxy... 

THE WITNESS: Yes. 

DR. DUPRE: An alternative possibility would be 


that older individuals are more susceptible than younger 


20 


individuals? 

THE WITNESS: Yes. . 

DR. DUPRE: If you had to flip a coin between 
those two, Dr. Becklake, could you... 

THE WITNESS: The second possibility is an 
interesting one. The animal work is interesting because it 
suggests that younger animals are less susceptible to dust, 

and of course in animal experiments you can control dust. The 
reference I am referring to is a paper by Hyatt on Experimental 
Asbestosis, in the British Journal of Industrial Medicine, within 


the last two years. 
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THE WITNESS: (cont'd.) Similar data has been 
shown in animals exposed to coal dust. I don't know of any data 
in there, epidemiological data, that would go along with this 
BPOSsibriity:) =. don te recallvany Otinand, daceanyoirdate, but... 

DR. DUPRE: When you are saying young animals 
are less susceptible to dust, are these very young animals? 

THE WITNESS: No. The study I am referring to 
was Kind of 4°. 

DR. DUPRE: Adult animals? 


ih THE WITNESS: Teenager animals, I think. I 
am not too clear about the relative ages of rats. I forget...I 
think this was...maybe it was guinea pig experimentation...but I 


remember it wasn't very young infant animals, but animals that 
were not very different in weight from what were considered 
15 adult animals. So I consider them teenaged animals. 

DR. DUPRE: I asked that question, you realize, 
because among the many tails that we are chasing here is the 
question of susceptibility of very young humans to dust exposure. 

THE WITNESS: I think the evidence on the dust 
for fibrosis, the animal evidence, would be the opposite. That 
20) the younger are less likely to respond to a given dose. But 
it's very slender evidence and I'm not aware of any evidence in 
man. I think the question is a very interesting and an important 
One which I would like to see addressed. 

DR. DUPRE: But in any event, the young animals 
you would characterize as young teenaged animals, for lack of 
a a better term? 

THE PWLINESS = 50 .es-. 

MR. LASKIN: Q. Can I ask you more generally 
in respect of these various changes that are occurring, and to 
what extent is it possible that any of these changes could be 
attributed to the dust itself, rather than whatever asbestos fibers 


there are found in the dust? 
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THE WITNESS: A. It's certainly very possible. 

I rather favour the view which has been expressed in terms of 

gold miners, and I think also in terms of...gold miners in South 
Africa...and I think also in terms of coal miners elsewhere, that 
miners at any rate probably suffer from more than one occupational 
disease which is related to exposure, that the rock dust itself 
and its heavy deposition in major airways may well evoke a chronic 
bronchitis that's an airway disease. 

in addition, thatiirs a different sort of disease 
affecting different parts of the lungs and possibly related to a 
different sized particle. But linked...on the other hand there 
is the disease which is attributed to the asbestos fiber, which 
is by nature a scarring of the lung, also dust-related, affecting 
different lung structures, also related to exposure. And it's 
quite possible that we are seeing a combination of these effects 
in our studies. 

The only changes which are likely to be more 
specific for fibrosis are, of course, the parenchymal radiological 
changes. But breathlessness, obviously, is a nonspecific symptom. 
Forced vital capacity is something that possibly relates to 
scarring more likely than to airway disease, whereas maximum mid- 
expiratory flow rate might well relate to airway abnormality 
rather than to parenchymal abnormality. 

Q. Can I take you hack to your New York 
Academy paper, which is at tab eleven? Page 24, right at the 
top you refer to a matter which is of some interest to this 
Commission and which we've had some evidence on, and that is 
your observation...and I take it here you are looking to the 
Quebec cohort, the mortality study. 

A. Mmm-hmm. 

Q. Your observation that there were also deaths, 


although not attributed directly to pneumoconiosis, that may well 
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QO. (cont'd.) ‘have been the consequence of fibrosis 
due to dust retention. Are you with me? 

AD. Yes? TDtamiwith you. = Te"s' pe McDonald's phrase. 

Qaeiwhn chtone? 

Pe. Tae. 

Q. Which phrase? 

A. That one about deaths, although not attributed 
directly to pneumoconiosis may well have been the consequence 
of fibrosis due to dust retention. 

It comes from the mortality paper, the 1971 MOLtalivecy 
paper, I think it was, in which the deaths attributable to 
pneumoconiosis were identified, and if you will recall they 
were particularly heavy. I think a relative risk of twenty-eight 
in the very heaviest exposure group, and a much lower relative 
risk in the lower dust groups. 

Q. Can I ask you generally or Speci tacalviv» with 
reference to this cohort what kinds of other causes Of deaths 
may be contributed to by fibrosis or asbestosis dusing ji fe? 

A. Other respiratory diseases, which would 
include things like pneumonia. Tuberculosis may have been 
important in the early days of the cohort but was probably not 
important in the latter part of the followup. 

If you will recall the first slide I showed you, 
which was the table on prevalence in the review Paper... forget 
which tab numberethat is... 

Q. Seven. 

A. --.even for the highest exposure groups when 
deaths in the first followup were of the order of GIEDty per 
thousand men at risk compared to ten per thousand men at risk 
in the lowest exposure group, and that was deaths for cancer, 
you will recall that heart disease deaths were, as in all 
populations of men of this age, very much more important as a 
cause of death. I think it was a hundred and twenty per thousand. 


They vary between a hundred and twenty and a hundred and forty 
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A. (cont'd.) across the different dose categories. 


I don't recall in my head what the updated figure 
in the subsequent followup study, or the subsequent reanalysis 

of the cohort, is deaths accummulated. 

The issue of whether deaths from heart disease, 
in particular corpulmonale, is an important factor in this group 
of men also comes up, As to whether pneumoconiosis might put 
strain on the right heart and cause death for that reason also 
comes up as a possibility. I don't think we have any further 

- evidence to clarify that. 

There is, by analogy, quite good descriptive 
evidence of a clinical nature from the Finnish workers...I could 
find the reference, the paper I'm thinking of...on electrocardio- 
graphic changes indicating right heart strain in asbestosis, 

q5| and there is a high prevalence of changes suggesting heart 

strain and therefore making more likely the possibility that 

the right heart might fail in the presence of asbestosis and other 
stresses. 

Q. Are you suggesting that the medical evidence 
to date hasn't finally settled that question as to whether one 

20/ may cause the other? 

A. Oh, I think there is no doubt in general 
terms that lung disease can cause right heart strain. Certainly 
asbestos lung disease can cause right heart strain if it's 
severe and advanced. 

How often it happens to have been the case in 
this series is the matter on which I am less certain. It certainly 
can do it.) IT think thatsthat’s classic textbook evidence which I 
think would be generally accepted. 

Q. Is it fair to say that today we are seeing 
considerably less what one may term clinically-disabling asbestosis 
than in the past? In other words, as standards seem to become 


more stringent, can we say one way or the other whether we are 
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- 71- Beckiake, in-ch 
De Bhelejone vel | seeing relatively more or less 


disabling asbestosis? 


A. One sincerely hopes so. I am not aware of 
good evidence on which to answer that point. Either in the 
Quebec series...for instance, is there evidence that the 


number of cases requesting and receiving compensation is 
diminishing? 

EM Ol, aware on tt. =fc CcOUuLG ibe there. 9 1 
haven't had access to or analyzed the compensation data. Nor 
am I aware of any study to date which has consistently answered 
the question as to whether the implementing of controls and 
therefore lowering the pollution levels to which individuals 
are exposed has had the expected, hoped for effect in improvement 
of health. 

I believe the data might be there. I think it 
might be so analyzed. I am aware of a study in Newfoundland, 
in the Baie Verte mining area, which is hoping to address this 
very issue. 

Q. Done by whom? 

A. The Workmen's Compensation Board in 
Newfoundland. It "sa population, also, which has been studied 
by the Mount Sinal group.” I understand they may be Going back” to 
do a repeat study this year. 

Tie LNterese In that work force 1s) that 1t 1s (a 
work force that has, as far as we know, been exposed to 
environmental levels which have been far more in conformity with 
standards than have any other work force, as far as I know. ig 
believe the study of that work force is extremely important in 
terms of providing evidence on whether or not that type of 
environmental control has produced the expected and hoped for 
effects. 

Q. Your mention of compensation leads me perhaps 


to ask you one or two questions about that, from a medical point 
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- 72 - Becklake, in-ch 
On (COnte Uw OL miew. 
One of the categories of compensation that we have 
in Ontario is something called asbestos fiber dust effects. Does 
gpPenat haves a medical cigniticance to you? 


A. I imagine all the things we are talking about 


ate asbestos fiber dust effects - fibrosis of the lungs and 
pleura. =f presume that is what 1t refers to, is it? 
O. IG 2S my Understanding, o. 


iN 1s Lt cderined...; 


10 Q. As I understand it, it's something different 
from asbestosis, I suppose, something loosely called preasbestosis. 
Ae 2 M NOt tamiiver wien cnal derinition. 
QO. No? 


Re. Cane yous tell mevnow 2c Ss sdraqnoseda? 

@) E woulda be treading Gn ground, Dr. Beck ileke, 
5 that I am probably very inexpert to tell you, but perhaps we should 
Just leave it at that. 

Ae Well, I imagine what is referred to is 
radiological changes that are not definite...radiological changes 
have been generally used as probably one of the more objective 
20} indices of abnormality. The difference between what is normal 
and what is not, Or what is not normal...especially at the lower 
end of the scale, is extremely difficult to determine because it 
1s influenced by the technique of the film taking, by the technique 
of reading, and by whether the individual has taken a deep breath 
or not, how closely he stood to the x-ray film. 

7 »O that whereas nobody has difficulty in diagnosing 
definite! effects; nearly everypody has difticulty ain CleaenOos nc... 


and I say in quotation marks...'early effects', radiological or 


whatever the early effects are. 


Oe (One that question, woes Vour...1S5)1te your 
30 judgement that the most sensitive detector of early effects is 


lung function changes? 
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A. I think that the evidence suggested in some 
individuals the first changes appear to be in the lung function, 
in other individuals the first changes appear to be on x-ray. 

I believe. 10 2s, unlikely, that there) as.a simples answer ito. that 
question, and indeed it would be very unlikely if lung function 
always was affected before x-ray or the alternative. 

O.»,. In dight. of, the- answer tos that! question: »do 
you have any judgement on what kinds of examinations may or may 
not be appropriate for workers exposed to asbestos? 

A.» I._believe they~shoulds include.clinical 
evaluation, a lung function measurement and an x-ray examination. 

Q. How often? 

A...i don't belaeve Ihcani givemaneanswer. tol that? 
How, Often....[.don! t, know,of anys good evidence on wtylaIlthis 
customary in some legislations to call for them pre-employment, 
WilhiNea.yeeteand then within five, or six or Seven vears, and 
then after a ten-yearnvexposurey annually ferThateisathemtypesot 
approach taken withethe silicosis. legislation; /for! instance; 

Piso OUCh AouGioan 

Zhe. othereapproachyis) sof course; the annual 
Koray. -l ~believeyehesannual, x=rayawas partiecukarlywimportant, 
particularly in the early stages of exposure when TB was a real 
complication. As TB has become less important, one wonders 
1£ the annual x-ray, «certainly swithinetheshi ust -fewsyvears cor 


exposure, perhaps doesn't offer more exposure to x-rays than is 


| necessary in terms of the yield. 


I don't belteve ithe answer to this ‘can be made 


| On scientific sgrounds., Lrchinks-clsea tudgement pyaend indeed I 


think probably the important part of the examination is that the 
worker who is being examined feels that his health is being 
seriously surveyed. 


Ow iGan, LAlust pcomesbacksror conesamoment: .cowmtbhe 
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QO. (cont'd.) medical side of that compensation 


issue, and © notice that throughout some cf your articles you 


Commented on that issue, raised at. In this) jurisdiction, in 


ol 


order to compensate for asbestos-related disease, mesothelioma 
and lung cancer, there are generally two components. One 
component is a time period of continuous exposure, generally a 
minimum of ten years. The second component is a minimum period 
fromisime Of Cilrst exposure Lo Lime Of onset. Of the disease. 
| My question really is, in your Capacity as a 
ro physician and having observed persons with asbestos-related 
diseases, is that kind of approach a sensible approach? 

Nee lt hanke terse wWhacey OU Neale fomtlla cer leLe 
are certain rules set about what is the minimum exposure. I would 
doubt 1f those rules Have scientific support. “ would think Enact 
15, there are undoubtedly cases attributable to exposure that don't 
match those rules. 
| L think, the. ..certainily for mesouneltoma Ehe 
evidence suggests, trom all the .what do you call tr = yall che 
!-domestic exsosures, this 1s nol Continuous exposure and 104s 
moe continuous fOr ten years.) So = think there Ss one example 
20/ of where that would not take into account...that would not correctly 
attribute an illness if that was the requirement to make it 
attributable. 

Oe sAres yOu Suggesting from OUT experience 
theater Ss not entire lyrappropelate lO wave Spcct En Cyh Inds) Ob 
me rules to apply? 

Aeethe sd Mitte! fy abot ama kines UC as 
vou suggest is ‘that you will vundoubtedly be (pul out of date 


quite quickly, and that you will undoubtedly moc correctly 


attribute: certain Cases. sts Wwisatd, 1 think the judgement sof 
the attributabidity is best done as other ciinical judgements, 
30) “taking all factors! into account = heaviness Of exposure, nature 


of exposure, nature of the fiber concerned, proximity to the 
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- 75 - Becklake, in-ch 
A (Gont'd.) exposures. Tebelieve that it svould 


be...if I was writing the laws I would write them in such a way 


that one could use judgement as you make other judgements, and 

5; rather than precise the rules under which circumstances you would 
admit a given case as being attributable to a given exposure, 

my, clinical, experience ....which is not very alarge <n ehandling 
individual cases...would tell me I would be made a fool of too 
often to be comfortable with those kind of rules. 

DRS DUBBRE Ne sJUSE a2equick question ,eDr. Becklake 
10! were you involved in Dr. McDonald's study of the Canadian 
gas mask workers? 

THE, WITNESS » Now 2 Know about the «study -and 
the time periods... 

DR«-DUPRE: eThatiwas <a very short exposure. 

Ff: PHB aVlTNESS: A very short exposure, cxactly. 
And probably under veryo. jand, that iseone GE ua number woh studies 
which makes me think that certainly for mesothelioma such a 
Bulle Vor suched srestriction, asjstouwhat iconstitutes san .exnosunme 
to which you might attribute the disease would be incorrect, 

to say the least of it. 

20 MR. LASKIN: Q. Would you extend the same 
reasoning to, for example, lung cancer or even gastrointestinal 
Gance rn? 

CHE eWHENESS 3. Awe I sehinnk elung tcancer i-svea imuch 
more diificultmassue becaiise isis -aacommon .diseasea:n the 
general. population, as you know, quite tindependent of asbestos 
= exposure and «ethe.1ssue is a, much more, difficult-one. 


Are: (there. such, rules wwiietbemeir- the wlequsbaticn 


Ty Ontario? 
Oy Yes. 
A. The same figures? 


30 Ow MyerecoJ|Lectionams that, but 2 stand 
to be corrected. 
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- 76 - Becklake, in-ch 

O.. (Gontids]) onbetbeme=tnyeanobher spuoposi tion: 
It was one put by Dr. Weill when he was here, which related to that. 

As. I funderstand kit; ehisypronesitionm was athat 
5| roughly speaking a fibrogenic dose of asbestos will be equivalent 
to a carcinogenic dose, and leaving aside for the moment whether 
there is any medical support for some causal relationship, if 
you have one, you are likely to have the other. As I understood 
it; he put forward thathprepesitiondtrom twoepoints tot vitew...one 
ae prommuhe rundividuakreompensation tpoint sof tview prandesecondly, 
from (bhe *more jJeneralbhpointeoktiviewrol trying storestabl ish van 
appropriate standard for controlling asbestos. 

Gan siaaskeyouj\eineyour vexperiencegassacelinveran, 
as a medical doctor, whether in those cases that you find, for 
example, lung cancer after asbestos exposure, you also find some 
15| evidence of fibrosis? 

Perils gis fara foiculbearssuc. whlicvoulad bike £o 
Make cone tor mtwo tpoints. of! imhinterested that sbrn)Wembhk offered 


the view that a fibrogenic dose was likely to be a carcinogenic 


dose. 
Am I correctly interpreting what you said? 
20 MR. WARREN: I think that's not quite right. 
MRerLASkins (Ose ll athink gwhate he said was that 
in Order... let mehery ib againeietromteneaindividual cost tof 


view, perhaps more correctly as I understood it, his thesis 

was that in order to decide whether you attribute any particular 
be lung ycancernoto asbestos fexposure; jveurhookheiAna Fiatheremis 
evidence of fibrosis, mitnisvargood iquideline thateayou can 
attribute that particular: lung cancer to asbestos exposure. 


DHERW EINESS st) ek. @ol sthankcthatés thecoiticalime 


on which compensation boards operate, whether it's a written 
guideline or whether it's an implicit guideline in their behaviour. 


30) I think that is how they operate, yes. 
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- 7] - Becklake, in-ch 
Q. In your own experience as a medical doctor, 


does it seem to you to be a reasonable guideline? 


Aw) can't, talk Grommy experience as a medical 
Di “doctor because i. don't see a shot jof.icasec ine Vediadily< pall would 
be prepared to offer a thoroughly speculative comment on 
interpreting the medical literature as I see it. 
O..) Please do. 
Aue Ue thinks the evidence Suggests that, on, 
r you may refer to Kannerstein's article at the more recent Lyon 


meeting in 1979, in which he attempted to address this issue 
Lndmeectd Vy, 

He analyzed the cell types of lung cancers seen 
in relation to exposure to asbestos and compared them with cell 
types seen in nonexposed populations. Some studies have 
15} suggested that the asbestos-exposed individuals have more 
adenocarcinoma, peripheral type lung cancers, which are by 
analogy..to ,other, types of fibrous Jung-disease-thought-to be. ..and 
I putin. parenthesis). ..scar cancers. 

On the other hand, other series have shown the 
squamous cell cancer... .Orathe-distrabutaion of cell types in 
=i asbestos-exposed populations to be similar to the general 
population. -.Sojthere.is conflictangeevidencesionetnar. 

There is the other interesting issue that in 
the general population adenocarcinoma is becoming the more 
common of the lung cancers compared to what it was five or 
ten years ago. Again, I quote Dr. Kannerstein's review on_.this. 


25 
My own interpretation of the evidence is that 


there may well be two different cell types of cancer attributable 
to asbestos...one which relates to squamous cell cancer in the 
major airways, and one which is indeed a true scar cancer, and 
therefore likely to be related to or stimulated by the presence 


30} of fibrosis in the lung. 
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- 78 - Becklake, in-ch 

Ree Contd.)) Wit S Interesting tiaduslne pape: 
Of Dr. Uiddle's in the recent British Journal or Industrial 
Medicine would go along with that view. 

He looked at the usefulness of radiological 
abnormality in predicting outcome in this same famous thousand 
and fifteen men, plus various others from the mortality cohort. 
He found that radiological abnormality was a good predictor of 
a bad outcome - namely death. 

Secondly, that implying, then that there was 
radiological abnormality and therefore some fibrosis and that 
predicted outcome - in other words, death by cancer of the lung, 
but not in all cases. There were some cases in which the death 
Was attributable to cancer Gf the Lung without evidence of 
Scabring, 

So I think the evidence can be interpreted 
as cOMpatible with the Possibility that there 12s mere Ena One 
cell type attributable, one which might be linked to scar 
Cancers and one which might be from some other interreactive 
mechanism and primarily concerned with..-primarily of the nature 
of squamous cell cancer in major airways. 

O.. “That Other@type. Chiaceism tthe Scare type 
Cancer May Stall, 1 take’ it. from what you said, to be related 
to asbestos exposure? 

A. Yeo. —1 think that's very speculative and 
Peis sinterpretacion of di fticilc datarwhiiohnpis really = serniaps 
everinterpretation, 1f you like, ot data whichis mot clear: 

But. thet, 1 think, 1s a. possibile explanation. 

On Cat © askew yOu jUst san few guest IChs: AbowE 
pleural changes? If they occur by themselves without any 
parenchymal changes, are they associated with clinical or 
functional disability, or are: they generally relatively benign, 

A. The changes referred to as pleural plaques, 


which are localized areas of fibrosis of the... usually parietal 
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a Becklake, in-ch 
A. (cont'd.) pleura, but more rarely the visceral 
pleuka.. acenUsvallyswitnouceclinical@impect ln Ouner words, 


they don't produce symptoms, they produce an x-ray abnormality. 

5 In epidemiological studies you can show they have 
an ertect ion) LUNGCtLON inethee sense wloat 1 fo ovou. Our Own cata 

| suggests this and other peoples' data suggests the same thing.. 
that if you take individuals with normal parenchyma, who have.. .now 
let me put it another way. 

If we looked at the influence of the lung function 
10) in aindividuals with similar parenchymal changes, those who had 
pleural abnormality had slightly worse functions than those who 
had no pleural abnormality, and that went from the range of 
no parenchymal disease to quite marked parenchymal disease. 

But, that's on the basis of epidemiological 
ie StudveS aa lie Ces Noy Oud i ct. WOuld) ben veny fordy co, OL CKhuup 
an abnormality of function because your interpretation depends 
on referring to some normal standards, and as I've mentioned 
before the reserve function of the lung is so enormous that you 
havesclon OSG au OL Operunccilony bDefLoOre 1tis possible tossay that 
a change is definitely a limitation or diminution of reserve 
20) net On. 

There are, however, well documented cases, 
particularly ingthe shipbuilding indusiry, soleratner rapid, 
rather progressive, rather severe pleural changes. They have a 
VetysiMpOrlLanit, Impact On tunctiion, Sand tnev Navel adi tierent 
kindwot,oregnosis : 
= Q. They are asbestos-exposure related? 

A. Yes. They can become extremely severe. 


They can block out the whole pleural space on both sides. They 


can lead to right heart failure and really they are as severe 
as that, but this sequence of events was well documented in 
an, che PEOspectus studies of Shears and others in the Bricish naval 


dockyards. 
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- 80 - Becklake, in-ch 
A. (cont'd.) teminot aware of@utginetheeouebec 
mining exposures, and I'm not aware of it being described in other 


exposed populations, but it's possible that it has not been looked 


ess specificatlysz 
Q. Can I ask you whether your own studies have 
gone beyond the occupational setting into the general environment 
or general public ‘setting? 
A. Not in terms of asbestos, no. No, we haven't. 
“ys Q. From your own research and from your own 


Occupational studies, do you have any judgement on what kind of 
heabthiruusk thenpubliceisaiocking at froms. TiOpaettthawkinests 
most general sense...from asbestos exposure? 

A. As regards...in the first place it has been 
Surprising to me with the evidence that environmental pollution 
15| Outside the workplace was quite highinthe two asbestos mining 
towns of Quebec, in Thetford Mines more than Asbestos, and in 
view of the high fiber counts in the water supply of Thetford Mines, 
1425 SUrprisingRto meatnat tehere hhastecthatehealtntettect asain 
the general population have not been easier to demonstrate. 

There has been one mortality study done by the 
a Quebec government, the Department of Epidemiology, and I think 
piverevwake One ror ttwouother istudiestthatil scan leerecally offhand. 
But in that it has been extraordinary to me that there has not 
been...it has not been possible to demonstrate an impact on the 
community. It is possible that the “studies, thére were defects 
25 timethe tstudwes,, Krdonhatknow. (ebubtped stsurprising knowing 


: ; : S) , : 
the situation as He inow! that ittiehdsm't been “readily “attacked 


and demonstrated. 

Thegriskcco theegenera Linopulatiomclinving: pn 
urban areas, I have not reviewed with any great care, I have 
not reviewed the risk in public buildings. DL thadthoped .or 
30) had looked to the report of the proceedings of this Commission 


as Offering an extremely sound review of this data, which I 
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- 81 - Becklake, in-ch 
A. (cont'd.) believe to be needed for general 
reference,-and I-had hoped «that »this would be one of the outcomes 
of this Commission. .sthe medicals«data would.be carefully, 
s| scientifically reviewed and this would be. a reference to 
everybody in this area. 
Q. Let me just pursue one other line of 
Guestvons. with you, wandeitterelalesebacko to thbuseline about 
questions early detection.of evidence of asbestos. 
We've had some evidence before us that the 
WW) Bratisha-vand I'masuresyou ene,aware,of+it.a-when,itschese to 
establish a standard for asbestos in 1968, chose to take as its 
index a morbidity index, evidence of rales or crepitations, and 
then make some assumptions based on that. 
My question to.,you.is, do you have any reaction 
a or judgement as to the sense in taking the morbidity index as 
opposed to a mortality index for the purpose of developing a 
eontrol standard? 
AS NO. (chink sh haven st any comment to make 
on that. It has been the custom to use the morbidity index. 
I refer back to an earlier question, when you said you were 
20/ quoting Weill on this issue of whether a common dose, if it 
produces ...0r if you are protected against asbestosis are you 
aleo protected against* cancers =i"m tnterestedV thatthe made. that 
point because I had interpreted the historical sequence of 


events that the first asbestos-related disease to be described 


was a fibrosis, and that was described around the turn of the 


= century, in the early part of the century, when exposure levels 


were really extremely high and individuals died off before they 
gotetopthercancer agemgroup,;,that the link in association with 
cancer was noted first in the thirties and suspected in the 
thirties, and as people lived longer with their fibrosis, they 

39| entered the cancer age group. So in a sense if you are protected 


against fibrosis I guess it's reasonable on that evidence to 


AG 87 (6/76) 7540-1171 


f 


- si Z id >" Roo. 
= af 7 : Bh ore 
si aoabane bse of had ‘aie yap sone 


LOM 53 ® bem ais “ee ieiza cmmoy ‘4 (a3 oman 


ti ped t tie eas: ‘baa bewsive: yl [asttiaes ice 1 


ST 7 ae A928 e.sis of ybod ait, 
36 said zedie sae giaxtuy Zev~( om 45r =«.D 


7 7 


= a 


suone aati aids Of Avkd eeteloy 21. one yoy Aeiw.: PD 90 MIS 
a = ~«@¢teedee 20 sonebive Io acisos3eb yites anokteaip 


7 : , 
« = ~ ~ = P 7. 
: 4onJ 2v ge tOted san shi 's emoe her ay 'sW : - 
fa 7 a 
s a aad ap - - a i + 
oe OS 32 -erh.«4 3h 3G STAWS GIB Loy ue 16.% -aidi: ~~ 
: - 7 a 
; . 7 - ~~ <n > “49? - + oe Pie ; 
32 2 ies a? semi ,80°! nt govendee Zo? Sr4bn436 6 (elisetee 
- -_ 7) 
4p & — ae e t S| an a as ? »{ de pone e qin | a - 
° 4 & 2 ae > a5 : , Si sa & be SE | wA VS a fn os M7 «a > of ad | a 
a oa 
- ~ *, c2, u my a ee Pa rr, ow ” 7 
aw Lt i wo anol ivesze & S = 


“fhc4inate lesiacs ; 
= 7 
BBs be 7 M A + atl 5 - © 7 
; 
1 \ zi) Tau 2 zm of = q +z vue 2 
‘ , - — 1 
2 - nosl yo 1869. fiz AVSG DVSieat “=: - se 
a : © a 1ef.7 Gf Go SH7eet fia om 24409N COALS = <a 
i 
: sivo3 i Pers iseto1g sas. uoy Pi ade, attbe la? l= ae 
we 
hy ' ~ i Pd ce nail ” = 
J ix cal WL we io = = tba i 20a ne> 3 sa mS idbv Pw 4 yt Nag > So . 
i) 
? m, = ~* ° ~*~ _ a 
o~aave ; alm S47 Daevetgszi Of TT usSmOeO JA coq ne 
a | 
a 2 . —= ; a => j = a = =< * 4 4 a ~a 
cLID=S Sf Se. DOSecabist-207bedes Jeti ‘ Sara Loe 
) 
dy 29 0 ri wors. hedtaoeeb asw 3643 bas «cisouail © ep | - 
. 7 > 
F t 4 A aim = tf 4 = 74 £2 T ing - arn 7! ~y om} ” 
: > ee SE oe = ‘ eSeR Pr Sy faa ie AEA. \ = ai h. = {4 ~~ J i? 
7) 
Seq 482 ) elsubirs bes. feild view ise vilaws. =240) 
16294 = Wo) Cehevuod it pe oe 2 i ae s£ Bao. Ss - 
] 
4jiw goLaeiosers of oii! eda. 24d, .Qguoip eps, 5e3deo alts 29.306 
) - 


Mit wa bedoade jz One weiwatAd ens mi steati o 
vets .,eisosdit.szist? daiw tegnol Rowil @algoug a6 hne ,arerdat 
oe. .aweTD O26 7 SOs 
a - 
) 


So - 82 - Becklake, in-ch 


A. (cont'd.) assume that you might be protected 

againstacancergncoo.  ebuce ledcndteknow: 

MRAM LASKENR Spt think, (Meepcharrian, Inshouldetet 
5| my friends have a chance to question Dr. Becklake, who has been 
most patient with me. 

DRawDUPRE«pi Thankyyougwcounsel: 

Do you have an agreed upon order? 

MReaWwARRENEw rRealdyvynindon't think we do, as a 
nS Neateer of sect. 

DR. DUPRE: Would you like five minutes? 

MR. WARREN: Surely. 

DR. DUPREGy Oredocyoussimplytwisheto have one 
of you by default? 

MR. WARREN seiheythree of us, apparently, have 
15| to decide among ourselves. 

Shall we take five minutes? 

DRui DUPRE: saMeseuerShall we reconvene about 
BAreesthdity 2 


THE INQUIRY RECESSED 


z THE INQUIRY RESUMED 

DR. DUPRE: Have we a batting order? 

MR. WARREN: Yes. One, two, three. 

DR. DUPRE: “Miss Jolley? 

MR MCNAMER lem going. first.) 1 vhave no 
Ze guestions,, Doctor, thank vou very much, and Miss Jolley will 


now Lake the, floor. 


CROSS-EXAMINATION BY MISS JOLLEY 


O> DE. peck lake, 2 would trIke to co back LO 


figures one and two in tab number seventeen again, and I think 


that...I just want to go over one of the comments that you made 
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- 83 - Becklake, in-ch 

Oo, eone' ds) about those figures, and that was 
that... sande I wondersaf’ you Goulds explain toume.@eyourseand Something 
about the measurements perhaps being inappropriate, and I just 
wonder, could you just elaborate on that? 

A. Breathlessness, abnormalities in forced vital 
Capacity and maximum midexpiratory flow rate are all measurements 
Or all abnormalities that can develop in response to a lot of 
exposure to many agents, known and unknown. 

Q. I think I was more interested in your 


comments on the dose measurements, the fact that... 


A. Oh, the dose measurements, right. 

Oy. ~eiLleyrware Note related=to dose. 

A. You don't mean response measurements. 
Oe “NOT 4* me sorry. 


A. The dose measurements, yes, I suppose the 
first point I made was that in the measurement of dose we used 
for this analysis was the same cummulative exposure index which 
we had used in the prevalent studies which formed the subject of 
the first slide I showed you this morning, in which this same 
measurement in the same population was capable of...let me put it 
another way...using that measurement to classify people in exposure 
levels, there was a clear dose relationship or exposure-response 
relationship. The same measurement of exposure - same population. 

Now when we come to ask the guestion, did that 
measurement relate to changes over the next seven years, we find 
a much less clear relationship, and my question was then what 
factors, why is this relationship no longer reflecting change 
as we would have anticipated on our original studies. 

Of courses I cant ..wetcan® finidry iar more, many 
more reasons why erect showldan'’ t relatestoa change than itt should, 
because it is such a poor,*if vou like) Mexpression © exposure 
over time, and then I listed the various reasons why. It is an 


exposure index based on particles, not fibers that are thought 


bass 
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- 84 - Becklake, cr-ex 

A, ((eCOntid.)~ Lo -De@inncrttants milters pasecdecn 
area sample, not personnel sampling - so much less likely to 
describe an individual's exposure. Ithas not taken account of 

D| particle tsize,andsthe Bespirabviutysonedustets importantuter: cs 
penetration and retention in the lungs. 

TEScakes sno tacecounteor thesprofile of exposures, 
so a long, low exposure is equivalent to a short, peak exposure 
and this is unlikely to be the case. 

vs So that there are many reasons why this exposure 


Pndex a ssMany easOnsmwhy elt would @be@macpooreindrcator ofthe 
expostire that is arelevant to iprogression or attack by “these 
features. 

Q. Would the same comments be made on the 
exposure levelsiein athe mortality (studieswof the  chrysctale miners 
45| this way? 

A. Oh, yes. You could make the same comments 
in, relatron stota ll Ofvthem, (Buteeneea Listhnosetmnstancesmlarstrong 
relationship to exposure was shown. 

BPOOneas: 16 Bis ethivts Sduse index this -cummulative 
Index *appearsatoO ibe fsomeching thaty reflects whatever wWiwis! at 
20) risk in the working environment that produces a bad outcome. 

All omethemprobviocus ly; warewapproximations “or 
DLOMLesS asg the Ghatrman said 7lof occupational. exposure (sand 
bad -oroxMaies “atathat.. 

On thank 77ouy. 

MISS rOLLEY ss la woutldstlike scordistriputera letter 


Chath OUswrokemlouDrs CameroneGraya 10. 1974 sland @etits evs parctaoe 


25 


the Workmen's Compensation Board's submission to the Commission. 
THE WINES Sf? @iGarl ah unave ea) copy? 
MESS WOLULEVs Yes, Sorry. 
MISo) JOLLEVs (Osea CehinkeDreeGrayatasked, you 

30; to address a number of questions relating to Workmen's Compensation 


Over asbestos idiseaseljiim Ontario, and you very kindly Lresponded. 
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5 - 85 - Becklake, cr-ex 
0. Ceone' di) dm hightectéyour comments today 
about the bronchitic responses...which I found very interesting 
because few other researchers have presented that kind of data 
S| to us...1 would Bikelto refeniyounto pageetwor and EOL) give 
you a few minutes to’ read your response. 
THRIGULTNES Ss SRA Shevespirt bs, Close tro awhatel 
tried to describe today. 
I think I should«distinguish between what I 
believe and what I have evidence for. I think what we have 
se evidence sfonrismethe lobstrucei yvetiunctionmuprofrlenis scommongin 
asbestos auinerstand mullersitimtovebecn thatarterstparticulanly 
in sthose twho esmoke jeand sitiais cat beast sasecommen ras ithe 
rests Citi veeprofile tinnthe presencerof radiologicalwasbestos. 
That claim is based on an analysis of over...Dr. Fondimare's 
15 analysis of about three hundred-some published individual cases, 
where the obstructive profile was found not quite as commonly 
asiiehew@restrictpvesprofile;, butiwasotound to be tvery écommon 
iy pidividutadiswine hadenadtolbogrieakeevidence Of fibrosis: 
I don't believe we correctly understand the 
interrelationship of exposure to dust and smoking on the one 
20; hand, and obstructive phenomena and fibrosis on the other hand. 
Enthink: TE menttonedethis morning thatab find 
Gurtegaecompe Dhing linternpnetationm ofathe data, the one offered 


by Dr. Weill in relation to the gold miners in SouchtAtyica, 


that they have an obstructive type of phenomenon which is dose 


related to exposure) as well as ‘a restrictive itype of rphenomenon 
25 
which isi presumably a scarring type of fibrotic phenomenon, both 


being exposure related...possibly to different elements in the 
eceupationmpmepossibly itogdifierentttypes sohedust foresizesiohidust 
in the occupational exposure. 
Lhthinkethe aQuebec sdatadis icons rsitenthwi th ithat 
aq| vtlewrebubl)y can'‘itegqosturther thanvthatiimtsayingtithatart's 


consistent with the view. 
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- 86 - Becklake, cr-ex 

A. teont 9) Bt Vesnterestangy) wn do 70,9. 
Gi lson- gave am addresssito, themRoyaly Society of Medicine in 
Britain on Industrial! Bronchitissr question: mark, 
5 I think Dr. Higgins" review of the role of 
industrial or of occupational exposures and their association 
with bronchitis 4) together) with the; paper on Zndustrialvwaronchitis 
by Dr. Morgan of the University of Western Ontario, has removed 
the question mark from this statement. 
v I think many occupations are associated with an 
industrial bronchitis, in the sensejof coughingsiand, sputting. 
Whethersaor not that.is associated. with airway obstruction and 
disabirlaity is) another sisstie,( but fhact seaisa ng. bromcha fisd in 
terms of the definition used in epidemiological studies, which 
ise Chron Cl.coughingsspreums 
15 I think it deserves working on. 

O; ~Wouldsvousstill maintaim therone) comment: 
Thass means, sie beédaeve, that. beth» profides. shouldebeyaccepted 
as associated with asbestos exposure? 

itu Oc settethe cut, bevel, yes. ©Buc. 2 don tie. 
that's a personal opinionsyand DT yhaven’t)qot stronggevidencergiro 
a Support, at. 

Indeed,o 1. woulds likestorssee this asthe: target 
for research work in the next few years. 

One things that.d haves founds very: 2nternes tang 
in the new work on the response to dust exposure at the cellular 
oe evel as that £0-whichhdereterred thissmornang: inetermsnof 
what. happens! whensyOlsinhaleta particilenor,a fiber] The first 


response of the body is in the macrophages, and in turning on 


the macrophages and in calling out the other defence mechanisms. 

The evidence is that cigarette smoking does 
that,pasbestos fibersadosthat<.slaeshouddpthinkwthat!i thejevidence 
30; as¥probablyethatsothers formsyofadust maightealso dotthar-. 


I believe that there is a great deal of work to 
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- 87 - Becklake, cr-ex 


Re (cont'd: be done at the cellular level 


E-don*t know’ to what “Extent 2t's*ready@to be 
5| taken over into clinical action. I believe it's an area which 
merits and should call for research to clarify these relationships. 

O2° I would’ like =to moveoon to-some comments 
made throughout your papers, and I understand that a number of 
the comments were made from a clinician's point of view. 

I guess that we in the labour movement worry about 
- the term susceptibility, and I wonder if you can tell me how 
clinicians define susceptibility now? 

A= Te@tninces ct Ss atbadsword ; probably ,meotuse 
because it Hass implicattons ot theekind”™that*youmamply elf you 
use it in inverted commas and say the factors that account for 
15| differences between individuals' response to apparently the 
Same exposure, you would agree with me that individuals who 
appear to have exactly the same exposure...two indivuals or 
two groups of individuals who appear to have the same exposures, 
may show differences in response. 

Now Ut's*more= than likely that a® lot ef those 
20| gifferences relate to how much dust they actually breathed in, 
that we naven't so-correctly characterized their exposures, 
we don't know anything about their individual clearance patterns, 
we don't know anything about the stress under which they work, 


the volume of air they breathe in. We know that the harder you 


Be work the More ‘air you breathe inj the’ more dusty certainly in 
animal experiments, appears to be retained. 

So“there are many factors an which. .would vary 
the-exposure level> which is! just the® leve Min the outside air 
and what remainséin the ‘lung. SAndMI* thinkethatithes word 
susceptibility has medical connotations which make it also an 

30| “unfavourable word, ‘ora bad word, to use because*at hastoo many 


other implications. I think what I wanted to draw attention to 
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- 88 - Becklake, cr-ex 
A. (conttd.) us .thatedibterent, people appear .to 
meact ditierently, touaa .conperable dose. 


Q. But in terms of the medical knowledge as it 


by ts inow, there 1SenoOlhing substantiated vabout.., 
| A. No. Well...there is some evidence that 
| certain individuals, in other dust.diseases, not particularly 
! necessarily in relation ito,asbestos p-exposure, but .that .certain 
| individuals who have agrheumatoid tendency, for sinstance,, may 
| react differently to coal dust exposures. Some people get 
“a Kaplan's syndrome. 
| There is evidence of some unusual factor in 


EHewnOSt pstEO sproduce saarathenuextragrdinaryereaction jssOuthat 


there are analogous situations...not, to my knowledge, in 
relation to asbestos jyexposure,  sbut uinarelation to other dusts, 
ial Ghat.imply that.certain.circumstances change,any,individual is 
susceptibility .or change an individual!s reactivity to a .dose 
producing a rather more marked response than might have otherwise 
eceurredss sButsit Ss very circumstantial s,evidence sandsis really, 


I think, perhaps only beginning to be explored medically. 


Os eelOatermenot DUD LtCG pO] icy el eeu some cing 
20| you feel we should be pursuing to identify workers who should 


be essentially kept out? 


he Poehink 12 Sithe 7oOb.ct  pnvysieians -and 
the medical profession to understand as completely as possible 
thesnature of human responses to agents.) But.I.think it’s 
certainly nothing that could be implemented in public policy. 
| I think it's a medical puzzle. I believe the 
| better we understand it, the more we will be able to protect 
individuals. So it certainly merits study medically. 

Q. There was another comment that other expert 
witnesses have actually said in their writings, but perhaps I 
39| would just like to draw attention to the Commission. That was 


on page 218 of tab seven, and that is, when you are talking 
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- 89 - Becklake, cr-ex 

QivecOnt«d..) aboutistandards, youluare talking 
about e) 1emesOrey..-Dage 2 lseineyour Ssecond@paragrapn...sOLrry.. 
yours@second er. the righthand side of thei page: 

There is a guote: "Furthermore, because all 

standards should be regarded as no more than 

expressions of the best available hypothesis 

of levels adequate to protect human health, 

they should always be reviewed in light of 

subsequent evidence." 

ET Juste thought thatiwas. aivery amportant 
statement because we have a tendency to state that we are going 
to make standards for all times, and some of our processes 
essentially mMean\that, . Butli think®thattus an excellent commence. 

Ap eihaty s@actuallvaquoteds trom ithe: OSHA criterda 
documents. They made that statement and I think it's a very 
importante stacements Like you, LI think Li's avery important 
statement that the interface between medical science and the 
public, that they are no better than the best available 
Ny PCEnesis wandethat 1s in Tact quitesclearly stated in the 
preface; 1 think. tomnearlyvealliotetnetcr tériasdociments: 

Ow. =DO you “have any Ysugqgestionswion hows) in a 
standard, one could provide a mechanism for a constant review 
of the literature? 

A. NO, I’m notwethetexpert¥in this area, buted 
agree wi Chiyou thats it’silike all. med@cal information, itoneeds 
to be reviewed. 

MISS*JOLLEY= “Thank yousveryumuch Pr. Becklake: 

DRen DUPRES Vel Se Cascrain. 


CROSS-EXAMINATION BY M. CASGRAIN 


OO; DL. Becklake | cowards the send sof your 
examination-in-chief, you mentioned, you stated that in your view 


the examination of the worker, someone who is exposed to asbestos, 
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- 90 = Becklake, cr-ex 
®. (centtd.) sancludedethesfoltowing:, ai clinical 
examination, lung function tests and. an x-ray. I would just like 


Pethaps tovenphaswzenaanlittiesbiteon thaseand!’ addi an little more 
specifics. 

For instance, I presume that to this you would 
add» the ocecupatiaonalshistory? is thatscorrect? 

A. Yes, indeed. 

Cie 2S5yitacorrect alsonw. 

AngaNO;ek was askedkyabout the clinical 
examination, what)ielements should) therclinical examination or 
theshealthsexaminationn, .ateleast#l-understood the: question from 
Mr .(haskanathat Bawas.noteaskedbhow asclinician should evaluate 
a case, but what should be the elements of an annual examination. 
So that was what I was responding to. 

Os OU wouldradd to that examination. the 
occupational historye 

A. Of course, because a surveillance examination 
implies that there issasparalded record Of, theseccupata onal 
exposure, indeed. 

Q. Would you divide the examination of the 
pPetient, anna clinacal sense,.1 suppose, into, twos phasese.. (a) 
the subjective side such as breathlessness and expectorations, 
as opposedto the objective side which would be the x-ray? 

A. Well,.it depends on what purpose I'm doing 
En@easulveis lance examinationarorieasCould yow £111 me in on the 
context in which you would like me to answer your question? 

OctiWhat Winitnynoytoncgekt-at a6, whateineeteect , 
in your view, would be a complete physical examination of someone 
working either in a factory or a mine? 

Asky FOX: whats purpose? 

QO...) For.compensations 

Aseat Ohy. COMPENRS Att Onna sh anoOtheren Ssile.e. There are 


Gua tex ditterent kands ofsexaminations .~aNowsh thattcewhyad thought 
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- 91 - Becklake, cr-ex 
A. (cont'd.) perhaps there had been a misunderstandin 
here. There is one thing the examination that the worker undergoes 


Once asyear in a Clinic or whatever, the examinatiom witch he 
considers 1s the erfort on the part of whoever is responsible for 
his health to detect abnormalities, and presumably which he seeks 
because North America is hepped on the annual examination, if you 
like, but because we believe it protects us against something, 

so the worker, like anybody else, believes that such an examination 
is useful for maintaining his health. 

There is...the epidemiologists have probably 
pricked that balloon and [can “efer yous to br.) Spitz"s waper 
in the Canadian Medical Association Journal. 

However, that 2s quite different from a 
COMpensation examination, and that 1s another evaluation, a 
different kind. 

One Abie rigite. LHGOW aboutrarmlad .e@. terme © low 
aboutv Monitoring the workers? 

Aw that was ches tirst,; the examination... was 
suggesting that monitoring a work force means everybody in the 
work force, and people who have left, get certain examinations at 
tie same time cher, environment is recorded, and thein exposure 
and their work history 1S recorded. So L'’m assuming that that 
monitoring examination goes in parallel with an equally careful 
description of what has been that individual's exposure in the 
workplace an the last period of time. 

OF palit right.) Perhaps... Wwe wenty tO the 
monitoring examination. Would you agree that you would include 
IPeberOccupallondl. nvsrory, 

A. Well jthat. sixne monitoring system. 91) con't 
know whether the physician would ask...you are asking me should 
thes physicranvask »Che occupational history? = |) don G know what 
system shoula be setup. There are probably much casier ways. to 


Get Une WOrkKonIStOrv. WOUusdetio Out stne. JObscescription.. Som 
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- 92 - Becklake, cr-ex 
Ae tconc’ Gs). str l eden lc eperreve. you must 
tell me what is the objective of the monitoring examination. 
Different examinations have different elements because they 
5| have different purposes, and I'm not quite clear of the purpose 
of the examination you are asking me about. 

QO.” To puE re “very -srmply; “Dr. “beck lake, F=am 
referring to a worker who works in amine, say, and who undergoes 
his annual examination. 

A. By whom? 

We OF By*the clinic. 


ae ey ene Cherie vos. 
Oy - AIP*right?* =P im * jase asking you whether vou 
agree with me that in those circumstances this examination would 


include an occupational history, which he would get anyway from 


Che... 
15 
A. Sure. Absolutely. 
Q. Plus the subjective steps which were the 
resu"oOf *those rr: 
ae  ouLe. 
Oe And expeceoration, "pls “etner signs... 
20 A. Yes, it's a medical or respiratory symptom 


questionnaire and respiratory clinical examination and a chest 
x-ray. 

O. Wrich wouldvinclude “auscultation “for basic 
rales, for instance? 

BS Yes; and for "wheezes and ‘cther ys: : 
eo Q. Yes. The whole pulmonary function test, 
WitLohn incivude Yrtral capacity sand=so On; “1s “ehac correct? 


Ene Welly wit noteincludemthat, se mignt ine lide 


more complicated tests, but some measurement of pulmonary function. 
Q. At the minimum. The next question I want 
39} tO ask you is the following, because you talked about...and I 


think you have a paper on it too, as well, but generally you spoke 
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- 93 - Becklake, cr-ex 

On eont'd.) =-this morning apout the wa thdnawat 
O£ the worker. 

What I would like to ask you is the following, and 
if you prefer not to answer the question because of lack of 
experience in the matter, you may say so. 

Assuming you have before you, as a clinician in 
a clinic, a worker who would have undergone these tests, with the 
age, say, fifty-five, and who as a result of these tests would 
be found to have an incapacity of, say, ten percent incapacity. 

Aw » LOS, “iat 4S fa Velys..d Vly...) would be 
inverested to know Om what Criteria this incapacity was. ... 

QO. Could we discuss that, perhaps? 

A. Okay, I would be very interested. What 
criteria would this incapacity have been rated on? What 
measurements? 

QO; i was going to, pernhaps.«.1 had assumed 
Liat OU WOuld sknow, Out . mM Going tO ask you what you think are 


Che criteria (Or ancapacity. 


A. Un Capacity for whate —-You must define what... 

QO. Whe ancapacity of a worker. 

Rig 2 OLdGeWwhate 7 TO WOrk atanis 700? 

ey See 

A. Well... 

O°; Or generally. “No, 1 would mot say the 
worker. JUST General incapacicy as, a result On the tests... 

A. It's a term which has caused more 


misunderstanding in the medical profession than any other term. 
Tes a term that is currently che subject of wild debate ian the 
Ulse.;, as you Know. 

The custom has developed to use the word 
incapacity to mean a decrease in lung function, and disability 
eO Mean anablilvey to carry out a certain degree of job. 


Now, incapacity, that means that you are precisely 


in 
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- 94 - Recklake, cr-ex 

A. (cont'd.) able> tol define what ‘a) person’ s) normal 
Ming. LuUncrion wis. 

On Glntselsscorrect. 

A. Thelmayjor > cause*or difference an ‘a’measurement 
of lung function between individuals is size, so that a tall 
man has bigger values than a smaller man. In order to take 
size into account, because you aren't interested in differences 
of size, you are interested in differences due to other things, 
you have to take some outside reference standard into account. 

So you use what are prediction formulae to quantitate what is 
a person's lung £unctronvandrdocs Gt tallies within they expected 
range. 

What) Worm as domyou Use7e 1S eit apprepraate [or 
me in Quebec, for miners in the Eastern Townships, to use formulae 
derived from the population derived from the population study in 
TUCSON, BLiLzoOna, MOL ws, Lt mere = appropraece fOr mel co take figuces 
from the UsS.. Veterans study done ini twelve cities, mixed races? 

Thinethy ingetvossayechat the del ilnit1oneor 
abnormality On ancapacity precisely isea veny ditiicult thing 
COLO. «. 

Yes; when that vs) titty percent below expected, 
yes, there would ’be no doubt that the Grey zone is well passed. 
Buty to precisely define incapacity in’ terms’of lung function is, 
Tidon' ti believe, spossibleiin relationmtor the interpretation 
Gora lunge cunctuonttes te 

Son@ Okay elem setnennaccept: thatsit. 1s very 
difticult, to deftane whateare tihemmangess or normal, S you cam derime 
Gross) abnormality «but your dont. need Yung? function stests co 
Helpseyou /atethates tages ,usua Ulye 

What is disability? I believe that you cannot 
PLEGIUCE AA. SOVrY. = Yes? 

Q. It was because you were talking about 


mncapacity. and dwsabilaty, andeieithinksl wouwldlaherco, scraye on 
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- 95 - Becklake, cr-ex 
©. @conted.§) sncapaci ty alittle, whole. tf you 
don’ tamupnd . 

A. Wec:. 

Out gel jUhanke wou Know wthateshe Quebec Workmens 
Compensation Commission has certain terms of reference in respect 
Of4 incapaci ty? 

A. I would be interested to have them repeated 
LOT me. 

Ouse Ticthin tists hase to 3do. precisely with sche 
Lung pGUNGE LONstesis tand, ancapacs ty.of- ihe pLunig... - 

A. I'm not aware that they have described any 
accepted. levels... J.'m, not aware. that they, have published, levels 
that theyewse, or reference, standards; that. they use as their 
standards on when m0 2) udGe,.an .inda vidual sr tuncaion,. 

Owimel sion, te believe they have published “chat. 

A. ONO «hl “con Ac, think sehey tiave;svand.. lim, now 
aware wt ebheim piactace.because,sL dont ssit on any of those 
Compensation Boards 7-so. i'm mot, aware of »theim practice +... only 
mndarect ly.insofay jas, Lyoccasional ly «see a .case which .chey. ave 
judged. 

i avoudld. «Luke, to.4make another point though... | 
thank, tehatrwhecalse... think .thatwou <iave to remember that .ohe 
lung has an enormous reserve, that the measurements that we 
Gald wlung, .enet Lon stests.are. real lyasdesouiptors of bung 6126 
and lung -gynmastics. They don't necessarily relate to what 
VwOusgcanedo in the way of performance. 

Qu, Pexhaps we pcan jtake, at from .-there.. ..Assuming 
that you would have an individual who would have an x-ray reading 
at, say, zero slash .one,, using the ILO standard, and that his 
vita Wcapacity.~ hes pulmonany function gtest, wwould..show, as 
opposed to one hundred percent on an average, say eighty percent 
or ninety percent. One would therefore assume that he has, 


theoretically, ten percent incapacity in lung function, plus 
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- 96 - Becklake, cr-ex 

On cont'd.) | zero one Slash. ~Can we ‘take 
that case? Would that satisfy you? 

Ags Yes, excep. that I woula lzke to make one 
Point.) in Clinically reporting Wing unect onsLes ts you would 
never say that vou expect lan sindividual ener you, expect 
individuals without disease to be one hundred percent. They 
would range between eighty and one hundred and twenty percent 
because of our inability to predict precisely what an individual's 
10 normal would be. We don't have the...how do we develop these 
prediction formulae is simply by studying health populations 
without exposure, and looking at the influence of height and 
using the relationships generated by these populations to 
height-correct in our own case under discussion. 

SO cite. a Very weak. lOO, LG Vou -luke, (or 
ieee Ss Omiya fining Lund, Lunet Lon. 

Q. Which is why you need the other tests along 
Wo tee ea ne ara Ce asa lata eo a... 

DONO WO UCh aS OWwhy AOU Must) CO—ed Ucn oe lCet 


Study OL bung erunct ton thanesimuly. a measure OL wyital (capacity. 


Tie point | wanted to make Us that the Testing 
oe Pung, Gunct ton, «vital capacity and Jung = qymnastics Co not closely 
link with the performance of an individual on exercise. What's 
important to a man is whether he can sustain his job, which 
Gequires, him FO sustain an, oxygen consumption above his resting 
level, comfortable for an eight hour, or whatever the working 


95| period is. 


Now, most of us can increase our oxygen capacity 


Digeau aCtoL Or twenty \Ormtitrr yo Fo VOus due 4 700d ssh ter and 


Cross-Country 3ski training, you might be vable. to oush your 
luna function Fo do thirtyrold more on exercise from what 
VOU Can sat slesc. 


If you are like the average North American, maybe 
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= ven Becklake, cr-ex 

Ae COnELG.)  Lelsegonlyerwentytolcemore.. ine 
Swedes GOltG Thirty toldgmone. 

If you are like the average, out-of-condition 
NODE AMericany, ab Sseless thanstnat. 

Nevertheless, you have a capacity to increase 
Ene das exchange, wiicheis the crucial function of the. lung, 
considerably. 

NoOw;) what Caneyou sustain, You Can't, Opviousiy, 
work at) maximum.) You can't work at vour maximum. ~The hockey 
plavyer,canvudo a burst .or, exertion 7 but. ne wcan Keep. 1b up. tor 
half a minute. He goes into oxygen debt and he requires a 
Period of recovery. 

What can you sustain as_a sustained level above 
the resting comfortably forlanverognt hourlworking period? The 
WOrk -Trometie team abi MeMaster> and in particular Dr. Jones, 
have carefully quantitated exercise adaption and allow us to say 
thaw VOU; Cane sustain probably sixty percentyolsyour maximum, 
SOMLOrtably  LOrgan erga nous working eperlod. 

Now, if an individual's maximum is diminished to 
sucha pointsechat sixty percent of bis) working. load is still below 
what the requirements of an average job on a shop floor is, then 
that Indivadual has avciminished capacity for performing nis Job. 


And I don't believe that you can adequately predict exercise 


perrormance [rom resting sing, Puncevon, wexcepc....and, again, 1 
followed the guidelines of the American Thoracis Society...except 
wien the resting ling function is grossly disturbed. The 


guidelines they have offered in their recent standards for 
pisdabiiiiyeare: fatty ipercentuireduction... tf vitalwcapaciiy 1s 
Ei fey percent Or More seduced ,, and PRVi iP *thinkewasethe second 
test, fifty percent or more reduced, it is reasonable to consider 
thatwinoi vidual disabled, 

Q. To what percentage would you consider? 


A. Considerably. I forget whether they consider 
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- 98 - Becklake, cr-?x 

A. (cont'd.) him incapable of active work, but 
dulce considerablerdisability. Liwould Mave co.) cane retrer ou 
tO that) publication and I would havertoeyust check On Liat coint. 
That individual is disabled from further work. Reference Eppler 
in the American Review of Respiratory Diseases, within the last 
EwOo Years. 

Prethat Pidvvidcual Nas ar Vital, capacity OL vast 
more than that, like sixty percent of predicted, they recommend 
SdGingmene oltTtusing Capaciuy ff that, also tse tlrry percenc 
reduced, then they would assume that man is completely disabled 
FOr -aGtive: Work. 

TE, On the other hand, tne values are stxty "or 
seventy percent, then they recommend a detailed exercise study 
GO precise what thaw Lodividual ic capability Lor adapting £oO 
exercise is, and I believe that that is an intelligent and 
reasonable approach to the assessment of disability. 

Oe Whtch 2S anvely OGirioulLle Seleng £O.10. 

ALES, 2eer Sean velvVeCTtr CULE tytn DU em et 
does at least use all the medical information in a logical way 
and minimized the dependence on prediction formulae or again 
in inverted commas, normal values for that individual. Et 
minimized their dependence on whether those values are 
appropriate for the individual, and it. Maximized examining what 
we know about exercise adaption. And I believe it to be a rather 
good set of recommendations which merit consideration. 

Q. Assuming one would have carried out all these 
steps, the patient would have, and would have come up with what 
be judged to be a ten percent incapacity in terms of lung 
function, and would have as well an x-ray of zero slash one 
using ILO standards, would have no clubbing, would have some 
crepitation and would be age about fifty-five. If you had to 
determine whether this man could continue to work in the mill 


where the standards would be, say, two fibers per c.c., never 


ee 
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a eheh mS Becklake, cr-ex 
Q. (cont'd.) exceeded except by five...say 


five never exceeded, two on an average of three-quarters of an 


Our) EOrsn ns tance. © le knowseit us very hypotnetical’ bye way of 
5| 2 question, Dr. Becklake, but can you answer that question? 
A. Are you asking what I would advise that man? 
Oar Les. 
Aw HOW hase thatymane comes to Sseetme? 
Ow ASs agworker, 
A. Has he consulted me as a physician? So what 
AO, esay iLO, himers, #leameae. nibs .onea One-to-one basis between me 
as a physician whose help has been sought by a worker...I'm not 
now advising in any other capacity than on the clinical, one-to-one 
doctor/patient ratio? 
Oe PAlLiates i rarght. 
r A. I have seen one or two cases that fit quite 


closely to that category, cases in which the main complaint is 
breathlessness on exertion, a complaint which physicians, in my 
judgement, tend to underrate because they ibe lieve wits subjeceive: 
and yet it's very interesting...in all our dose-reponse “relationships 
breathlessness is one of the Symptoms that shows a very close 
20; ©*posure-response relationship, so I believe that the GOmpLadive 
of breathlessness in the asbestos-exposed individual, even in 
the presence of a normal x-ray, should be taken Se rPouss yi 

Then I can quote an example case of a man who 
was an insulator, who came with a seventy percent vital capacity 
and a DCO of about seventy percent expected value, exercise 
25’ tests clearly showed abnormality in the adjustment to exercise 
such that his capacity was reduced and he could NOC sustain what 
is generally required to be the oxygen uptake for an active job 


On a Shop floor... He had minimal Xolaye Changes a believes that 


that decision, the information has to be given to the worker 


an there and the decision as to whether he cOoneinues, OF Net, Vin my 


view, under the circumstances you have described to me, comes back 


ee 
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ce IRIE Becklake, cr-ex 
Re (conti) secoeii tm: 
Tt belteve that if that man was 4 member Of my... ir 
he was fifty-five and a member of my family, I wold recommend him 
5| not to...as I have, and I'm quoting an example...I would recommend 
him not to continue with further exposure because I believe that... 
G6, one otner Dit of evidence Ifd2zdn © Cite. Jhits man Nad@ciear 
evidence. on lung mecnaniles that Ne;phad Stitt lungs, which greatly 


strengthened the evidence of the early x-ray changes, implying 


that they were more diffuse than indicated. 
10 I might have suggested to that man a lung biopsy 
would be USerul an your Case, but I didntt believe 1t to be... 
wouldn't necessarily have believed it to be necessary. That 
indaviduel.a..ana L £oOld him about the Sileuation, what © Knew 
that exposure...withdrawal from exposure would not necessarily 
prevent progression of his disease, but that I considered in 


15 
this hypothetical example we are talking about but which happens 


to match a case that I've seen recently, that I've thought that 
if he were my family, I would recommend him to try and find work 
elsewhere. I believe that he should make his decision based on 
InNPOrmacron, about the environment. Im this instance we were 
20 talking about an insulator, and an insulator is a bad example, 
perhaps, because one doesn't know what the environment is, it's 
not as well defined. 

I believe that I still, if the man had been 
working in the mines and the current situation was as you describe 
it, if the man were my family, I would recommend him, personally, 


28) to seek a job in which there was no exposure. 


Now, that Ss what I"ve tried toesay when IT said 
I found support for Dr. Weill's view expressed at the Lyon 
Conference, that in the presence of definite parenchymal disease 
the prudent line would be to avoid further exposure. 
30 Q. But as you say, it is something which a 


worker should also be able to as well? 
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- 10l - Becklake, cr-ex 
A. Yes. You know, nobody necessarily takes 
your advice.) Your Kids dont, and your patients con tC necessariiy. 


So what you must do is formulate the advice in the best way that 
you know how, explaining the situation as well as you know how. 
But the decision as to what people do is their own. We know 
that from cigarettes, etc. People don't necessarily take your 
advice, but it's necessary to give them the best you know how. 
O. You would also recommend to chat gencleman 
that you were talking about, not to smoke? 
10 A. Yes, but perhaps he didn't already, and the 
One i WM taining Om dion. tc. 
Q. You spoke as well, during the course of 
yOouL examination, OL *Gatarthac youswould be Vooking for Go, be 
able to determine whether standards, say now in force in the 
industry, are efficient. What data would that be? What period 
Ms of time would you be looking at in respect of asbestosis? 
A. I would like to make two points here. 


I made some comments about standards in this review. The purpose 


of writing this review was exactly as is stated here. I had 
worked with Dr. McDonald's team for some time, and our work had 
oy) been published tn epidemiological journals. 1 belveve that at 
should be written in such a way that it was brought to the 
attention of practicing clinicians, and that Lts message Snould 
De Written in such a way Laat they could use, 1t. sO tnis aLrerclre 
was written to try and bridge the gap between the practice of 
clinical medicine and the epidemiological information. 

25 I have not ever had it as my job to review 


scientific data with a vlew to standard setting. I included 


some comments here, but it would be a great mistake to think 
that I had ever been given that assignment, which is a very 
important type of assignment, the type of assignment that 
Professor Acheson was given, who was here yesterday, but I did 


mention this morning that to my knowledge the evidence...the 
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5 102 


- Becklake, cr-ex 

A. (cont'd.) base evidence that environment 
control was protecting health would be to study exposed populations 
whose exposure had been more or less in conformity with modern 
standards, with whatever-theynare.  AndaasffarraseI knew) that 
the study proposed in Newfoundland was one of the few which 
was likely to address this issue. There may well be other studies 
of which I am not aware either underway or already published. 

But I believe that you can say that the uses of 
epidemiology in occupational health are one, to identify problems, 
two, to investigate them, in particular the nature of the 
relationship between the health problem and the environment, 
three, to propose solutions, and four, to evaluate the success 
of thosessolutions. 

Tt'spebat lastasten;,ebtden'’t think ‘has been yet 
done for asbestos-exposed populations. 

QO. @ What.wouldsyovusbesnlooking for ani terms of 
reference? 

A. Oh, you would be looking to see whether the 
prevalence of abnormality in a population exposed to levels 


which are thought to protect human health had in fact resulted... 


whether the prevalence was so low that you were entitled to 
conclude that human health is unlikely to suffer, and obviously 
you would make your measurements at different time periods over 
the course of exposure, and probably would be dead before the 
experiment had run its natural course, because clearly if you 
found after fifty years exposure that there was a very low 
prevalence of abnormality, something which the next generation 


of researchers will.find, then you would be isatisfiedh. But 


you would be making interim measurements to make certain that 
you weren't getting higher levels than you anticipated. 

Q. Did you say that twenty-three years would 
Benes 

Aare Nopubdcsaid afittyuvears tis elpkelsy hio bess. 
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- 103 - Becklake, cr-ex 

Q. Fifty years? 

Ae ees Wells, scnat) seene criteria Grom che 
Standards. “Wasnt 1t a One percent tisk oO. cClinicati1y evident 
asbestosis in fifty years exposure to one fiber, or something? 
Maybe twenty-five years to two fibers? I forget precisely how 
the British framed the wording which was the objective of their 
standard, but I think it was along those lines. 

Q. Twenty-five years to two fibers? 

Ae Well] was 1t"not.. can anyone recall now 
Teeter er ec ET iets rece, 

DR. UFFEN: Fifty 

THE WLUNB Oot. (Ee Irty years. . .cle One percent: 


10 


CISk Of important’ clinical disease with Exposure to one fiber 
Pereece cs. (Ol billy Voatow. sl Cink Gilat oo... 
15) DR. DUPRE: That, if I remember right, was the 


rationale for the Simpson report recommendations, which of course 
is not to be confused with the current standard, which remains 
two fibers. 

| THE WITNESS: Yes. 

| DR. DUPRE: According to my table, "you've 4ust. 
that a table does show, if I remember right, what... 

THE WITNESS: That was their hope, yes. I think 
that was their... but it seems = to me that 1t 1s necessary to make 
the interim observations to see where the work forces are 
responding Or showing: ..or the health findings in work forces 
Pt exposed are consistent with these hypotheses. 

So that was what I mean when I say that I think 


it is extremely importante that the intormation* 1s gathered to 


see that we are not kidding ourselves. 

M. CASGRAIN: You have someone retired at 
sixty-five and starts to work twenty-five, you're just within 
SU Che Limi CO Lind out, aren vavyous; 


THE WLINESS: 9A% True. Unless he has been at 


= 
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- 104 - Becklake, cr-ex 


Does GCOrtaLce) a higher level, eh? 
OS eet 
One last question, Dr. Becklake. In tab one 
in your literature, you mentioned that in relation to...and I'm 


referring. FO pagems wate sms lage a... 

Ao ins OLGY . Which page: 

OR” Sh ete > ig Yoke aepler versie  Uer et ul Clekeseer tbh i= etek 
the wrong tab. 

Anyway, I remember distinctly you made the 
SLO Eetent sks eal lest polit DOC TOM Mm VOleWwOnl emcee wit 0. YOUN Ss Gaued 
during the course of examination-in-chief that when you did 
your check on the employees of the mine, you found that the 
dust measurements, do you not have to take them into account 
because of the relatively modest contribution of exposure since 
WSTGNSN FS dope lehblone vebidslelciene ays 

A. Mmm-hmm. 

Ole Whatedocs ou. call lagrelatively modest 
Contre DULI One oOLacxpOosure: 

AP meelDe csr CONte rte tet ls pGrOlulp sO Game a-g1ven 
that they already had had in the highest exposure group eight 
hundredemil tion warticles per clube foot years, therlikely 
agdiwelon mighte have been, chirty SsoOvthirty in eight hundred 
seemed a relatively small proportion. It was the proportional 
contribution that would have been added had we updated those 
dust andices, 

And I repeat that the study would have been 
that much better if the dust indices had been updated. 

MS CASGRAIN: Thanks very much, Dr. Becklake. 

Dp sDUR Rome Di aU ele C1 Ce VOUn wis hen. 

DR. UURHEN:) “Coudd Task) voura. question vat 
this point, because I think it follows the recent questions. 
Piedealsawith disabpitity, panda same reterring particularly to 


vOur TevView article ~itabeseven, pages 20/,.a% the bottom of the... 
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- 105 - Becklake, cr-ex 
THE. WUBNESS i @eliiimesorry.. (Whichiipage? 
DR. TUPFEN: WhPagen2 Oy phatithe thottom ofmathemlert 


column. 
: Is there more than one definition of disability? 
THE WITNESS: Oh vyesughany: 
DR. CUPREN.: © (Mam. 
THE WIINESS 7) Yes 
DRSKUEEEN ST Whenwl Greadethius Pel iiind cdi sabe, 
a is, "The diminution of performance as perceived by the subject 


himself". There might be other definitions as perceived by 
the Workmens Compensation Board. 
THE WETNESS: 2r We7 syes'. 
En ttacexesince this articie was werttem or this 
review was written, the two terms have come to be used ina 
15| rather standard sense in terms of respiratory health assessment. 


Impairment to mean diminution of lung function measurements, 


resting lung function measurements, and also, to some extent to 
include an adjudgement of exercise adaptation. Disability, in 
at least the American jurisdiction, has come to mean something 
GHametoscaslegal definition. 
a But impairment is the word that is used by the 
physicians, and disability is what the lawyers do with the medical 
information...and believe me, it's amazing. 

DRLMDUPRE sa s0ncevagain, oto wtoblow Dr. wWitents 
POL tlon @page £20:7.,.new goingarntosthe terghthanduecolumn; (Dr: 


25 Becklake, just before the heading Evaluation of Changes with Time, 


you seem to be delivering your bottom line message to the 
Commission, whichismtnaen.: 

THE WITNESS: Yes. 

DR. DUPRE: .. Ain apmivingilat sheyuwudgement yon 
disability, it should be evaluated by appropriate exercise 
30/ tests. 


Now following some of your dialogue with 
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=- 106 - Becklake, cr-ex 

DR, DUPRE (CONC a. )roaMewGasg@raln, (0. le uahke nu 
from this that one reason why you emphasize this is that the 
reserve capacity of the lung will ‘vary considerably from 
By 2ndividual CO sndlvidual? 

PHE WLINESS= “Yes, though wore than Enata..yes, 
there is a certain amount of variation in reserve capacity of 
the lung. But however modest your reserve capacity, it is still 
really rather remarkable in terms of the capability of exchanging 
oxygen, providing a bigger amount of oxygen per unit time under 
a LHe stress Of GLrort, so that any dung, however poor, still usually 
has a very remarkable reserve capacity on effort. 

The reason, my message there is directed at 
the importance of the exercise test, in my view, in the 
PValtattOneOn aspenson Ss Capability... .cCarticiianly oF doing 
45 exercise. Pihebelieve that physicians, Particulariyein this era, 
pronounce themselves to a degree that was utterly unjustified 
on the basis of resting lung function measurements, without 
making the appropriate exercise measurements. I believe that 
sentence was put in to direct them to the work of the colleagues 
at McMaster. 
20 DR Us (ARDS Cam ask a2 GQuesuron at tirs 
pointe Really what you are “saying, “and I put Tt in the simplest 
teriis, 1S that ii you really want to understand the capacity 
of a person for doing increased work, you have to be able to 
measure das alrecty -ds youwcan their Capacity to take in air, 
particularly oxygen, and exchange it across the... 

THE WITNESS: Under the stress of exercise. 

DR. MUSTARD] “That's sricic. 

THE WITNESS: Mmm-hmm. 

DR. MUSTARE: "And that really about “the only 


25 


thing you have is exercise testing and measuring the actual 
30/ gas exchange. 
THE WITNESS: Yes. 
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iL a Becklake, cr-ex 
DR. MUSTARD: That was what your term diffusion 
meant, etc.? 


THE WEINESS = Yes 4 that was, ci frusilon ieDlt tus on 


a 


is one of the measurements, although even the diffusion capacity 
is less good a measurement than the measurements of the 
character of the adaptation to exercise frequency, VDVT ratios 
of the various other aspects of the exercise adaptation. 

DRe, MUSTARD: Bon myechairmans Ss beneliiaslt ¢ 
the oxygen in your red cells that are essential for your 
1? REeYLological func Lion, 

Can I say one other thing? You comment on 
chest x-ray so maybe, if I may sort of make a statement and 
you tell me whether you think it's dead center, or dead right 
or dead left. 

15 Chest x-rays are a very limited way of 
assessing the condition of the lung. 

THE WITNESS: Whatvkind of condi t1on do you 
refer tor Would you care to define it? 

Chest x-rays are useful and they are part of 
the overall evaluation. 

20 DR. MUSTARD: That will tell gross changes. 

THE WITNESS:;— Yes, but they show...they show 
changes of increased density, and diseases like fibrosis block 
k=raysae Thesnefore;ethey havexsanparticular roleninsthe! fibrotic 


diseases of the lung. They are less useful in the destructive 


diseases of the lung, so chest x-rays are useful in evaluating 
25 
certain aspects of the lungs' state. 


Letemes,add onespointsywhich, I thank, isyasvery 
important point to make, that even in the presence of minimal 
or what is read as no x-ray change, lung biopsy very often 
shows clear abnormality, either of asbestosis or of silicosis 
30) or different other types) of fibrotichedisease.. So,that the 


absence of an®x-ray,;e0f,a clear x-ray abnormality, does not 
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- 108 - Becklake, cr-ex 
THE WITNESS: (cont'd.) exclude the presence of 


a pathological abnormality. 
PR. MUSTARD: That's the point 1l’m trying to “ger aw 


5 and because of the variation in the quality of x-rays, variation in 
- readers of xrays, and then) going back® to’ Spitzer's-articleoin 
the Canadian Medical Association Journal, it has to be a very 
immMrced test. ur. 
THE ‘WITNESS= '©= Yes" of minor changes. )iMay doput 
early in inverted commas, changes. 


10, . a 
| DR. MUSTARD "ALP Sight. ~harly in the clinical 


sense. 
THE WITNESS s” Yes. 
DR. POUPRE: “Mir. Warren, as syou Can tell, sine 
Commissioners have taken advantage of a change in pitchers to 


15, throw the ball around the infield. 


TMankeyOu tor iNenilging sce thse cele 
exercise. 

MR. WARREN; (hac s quite all raght. “The way 
lawyers have been kicked around here today I lec tiatell Kiaeshelawiel ae al 
should step in. 


im CROSS-EXAMINATION BY MR. WARREN 
| O mr Drs beckiake es leconl) tshnavemar lototegrestioncs 
| but what I would like to do is pursue some of the buzzes si chinks 
| that emerge from your work. 
First of all, the exposure estimates which you 
49) have used in your work and Dr. McDonald has used in his work 
have been sufficient, as I understand it, to demonstrate a 
dose-response relationship between those exposures and morbadi ty 
data, and morbiditysindicators: 
A. Mmm-hmm. 
30 QOg.el Gaekecatesthat thatessecinmmaravzed . essentially, 
on page 217 of tab seven? 
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- 109 - Becklake, cr-ex 


Ree AreeyOUs re rerring stOl.ene stable 7eeyes: 
Owe lable eight. 
ye eS. 
5 O. Now, with respect to many of these parameters, 


let's take decreases in lung function as one indicator of morbidity, 
would it be fair to say that these exposure estimates were 
sufficient to demonstrate a pretty clear dose-response relationship? 

A. We thought that that was a reasonable dose- 
|} response relationship, yes. It's a matter of interpretation, but 
ee that was how we interpreted the data, yes. 

QO. i hestitate once again to talk about cilearness 
of dose-response relationships with Dr. Uffen looking at it 2s. 

Aw -RiGht. “There as sno statistical analysis: to 
SUppOre that, “That's sans interpretive interpretation Of this, table: 
Gib lise data Was, NOt Subj ected to thie! statistical analysis which Dre 
Urienwdadnlte lake. 

Q. When Dr. McDonald was with us several weeks 
ago, he talked about the dose-response relationship which he 


was able to determine for mortality, from the same exposure 


estimates. I'm sure you are familiar with that work. 

20 I think I can paraphrase him as saying that he 
felt they had an excellent relationship between the dose data or 
the exposure data as calculated by Dr. Gibbs, and the responses 
in terms Cf mortality whien formed the basis wor ithe study. 

DO} you. chink thatts a talr statement ? 
ss Aw = YeS yy think sthats a tait seatenent thar 


those indices provided the basis for an exposure-response 


relationship which was quite clear in that data, yes. 


Q. So whatever potential deficiencies there are 
in those exposure data, and there are always deficiencies in any 
exposure data, they were sufficient to establish both a prevalence 

30} E11] LErmsS OL morbidity cutcomes “andsincidence ain “terms of mortality 


outcomes. Fair statement? 
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- 110 - Becklake, cr-ex 


Aw Les. 
Q. Okay. Now, again to summarize what I think 
you said before this morning with respect to your study 


Peliatcated) dat etalelgnt, silt tar CO Say ctiaty your. work 
demonstrates that, at least with respect to those data in that 
study, that removal is not a prevention? 


A. It did not prevent the appearance of abnormality 


in a certain proportion of these men, no. 


Ow Right. Would Le also be ™cair tc say, anda! 


10; think you said something like this earlier this morning, that that 
is what one would expect from a biological standpoint since what we 
are talking about is a scar, and a scar is permanent? 

AS; NO. 1 don°t see" that’ those two points 
EOL Ow. 
7 O; Okay, can you nelp me? 


A. As far as we could tell on the evidence we had, 
these people developed scars who hadn't had scars there before. 
They must have developed them, insofar as the x-ray changes are 
reading scars, they must have developed them from dust that was 
already stored in their lungs at the time they had...up to the 
20; point of time where they no longer were exposed. 

O. Ghar s good, because that makes the distinction 
that I want to make. First of all, if we have a worker who at 
point one, where you make your first measurement, has a scar, 


from a biological standpoint we should not expect that scar to 


go away even if the worker is removed from further exposure, correct? 


ras A. No> I think 42t ss unlixely. “On thesother nena 
a-scar as such, just like @ scar in ‘a bone that's healed, does not 
necessarily disable you, and particularly given the large reserve 
Or the lung: 
QO. There is a second category of Situation in 
39| Your study, and that is where on day one the worker did not have 


a scar, and on day two the worker did have a scar even though 
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= Pht = Becklake, cr-ex 
Q. (cont'd.) between the time one and two, the 
worker was not exposed to asbestos? 
ees 
5 Ora =tharls™eruer 
ASoe rhatesverues 
Of That@tsrvene*essencePor whate that estudy 
appeared to show, that data base? 
AY“ s7Yess 
OO." That 1S*tnhat removalldoes not prevent? 
i Az Right. Does noteprevent the %ravaces vor, 
presumably, what you already have there. 
Q. At the same time, does that study stand for 
the proposition that removal does not slow down a process... 
Ay 2 doesnt orve you* any information, on=tnat® 
15, [nlere=ts now inrormatronean@the=study that allows you to-draw that 
conclusion’ ff we had done°*the study'‘as Mr. Laskin would” like”™us 
Cor nave aone 2t, anmdematched these individuals with others of the 
same exposure and the same type, and who continued exposure, we 
might have been able to answer it. But we didn't and we can't. 
There 1s no information: on that: 
20 Q. So with respect to the efficacy of removal, 


we do not know whether removal slows the process which is already 


underway? 
A. We have no evidence in man on that, to my 
knowledge. On the other hand, instinctively we believe it to 
be the case. 
25 
Oc eExXacuty . 
Ae And the-anstinet accords withthe’ animal ‘data, 
which is guite strong and quite important, showing two things - not 


only does not as much abnormality and scarring develop, but it 
seems you are able to mobilize and ® get rid of =a+certain® amount of 
30} dust. So that you may be diminishing the burden of your lungs by 


ceasing further exposure: That" s*the-amplacatzon oo: the 
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= da Becklake, cr-ex 

A. kcontid.) i possibidae, seromishe animal work. 

O. Are the implicationssofethe animaly datat wath 
respect to this.issue...let.me start, over,again. 

Do. the animal.data,.suggeststhat+there are.two 
Separate processes at work here, or only one? In other words, 
is the slowing down of the possible rate of development of 
further fibrosis.as a result of reduction iofthe«cummulative 
residual dose through some clearance mechanism, or is there 
a another mechanism in operation? 

Aw al saon't Know sone, s.thateL'mefaniliargwithnythe 
animal work. I would have to go back to see if it was possible 
LOU nterpret 1 iIngthatelicht 4 bsdoneebelpevesiu was mubeden' + 
CORR el ecanaanswer that. 

Oi, Lnsother words, lis spess ib la ato thrypethesize 
15| that the reason there appears to be a slowing of the rate of 
progression is because there is a clearance of fibers which are 


deposited in the lungs? 


Pepe aS. COSSi D1 pees. 
Q. But other hypotheses are likewise possible? 
A. ._ Yes, they are possible. 
au Q. But you don't have any to offer? 
A. I, have. no. .emidence. to, offer,» animal or 
otherwise. 
Q. In your study, tab seventeen, which we have 


discussed here today, what you did was in 1967, conducted clinical 
oe examinations, and in some instances x-rays, of some one thousand 
workers, and then for those remaining alive and capable of being 
followed up, you attempted to repeat the process in 1974. That's 


Wrgmt 


Awe Tracom ois 


Q. I guess, once again from a logical standpoint, 
30; it shouldn't be surprising that you saw a deterioration in the 


condition of those workers as a function of age over that seven 
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- 113 - Becklake, cr-ex 

Oo (cont ds) vedreperitod or =t ime? 

A. No. We would have expected a deterioration 
in lung function, and possibly in symptomotology simply as a 
function of age, and we were not interested in that. We were 
interested in the-role of exposure. 

Or put it this way, we expected everybody to 
age. We were interested to know whether there was an aging 
process greater than expected from natural aging, siteyouMlLike: 

QO. I wonder, in table one of that study, when 
vous. table one; and Leally he titnk™ more importantly probably, 
table three...when you attempted to ascertain the relationship 
between age and attack progression/regression, did you adjust 
or correct your statistical, your proofs, to standardize them 
for exposure in the same sense that you standardized the exposure 
Ones. LOL age~ 

Reeves, exacriy. ror cacn® varrabiey for-eacn 
Stimulus, age, smoking and exposure, the results" nere are 
standardized for the other two. So when you are talking about 
smoking, we standardized for age and exposure. When you are 
talking about exposure, we standardized for age and smoking, 
ands so “on. 

©. ‘So'that means that the- first two columns here, 
where we are talking about age, have been standardized in the 
sense that the age group that you are looking at have been 
adjusted in such a manner as to make the components of those age 
groups equivalent in terms of their exposure and in terms of 
their smoking history? 

A. “Within the “Wamits of the statistical procedure, 
but that was...and they have limitations...but that was what was 
done, yes. 

Oe" may beegetting al litele ahead or myselz, 
but let me ask you this question. In response to Mr. Laskin 


this morning, you indicated that one possible explanation for 
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O- 4cont -d.)s ebeing qnable: tosascertain ua 
relationship between exposure and attack progression/regression 
was the possibility that age had become a proxy variable for 
exposure. 

My question is, if that were the case...or why 
shouldn't that question be answered by having standardized the 
age analysis for exposure and smoking histories? 

Az UL. OUMMCan e.  ot MonOts sliles Leases Now litte. to 
answer this question. Could you x,eneat if? Perhaps, 1! 11... 

OSe ske Sm LOGI Calvert ou Lie Om MegmtOO Let 
Mee pOSec ut sagdatt. 

A dilemma which arose...let me try to take it 
stepwise and maybe we can both deal with it easier...a conundrum 
which emerges from your study is why there appeared to be no 
relationship, or a very weak relationship, if any, between 
attack progression and cummulative exposure. It's fair to say 
that's a central conundrum that we have to address in your study? 

A Veo ayes. 

O. <A fair statement? 

A Yes 

Q. Now, one alternative explanation which I 
think you suggested might be that the relationship between 
exposure and progression was masked due to the fact that age 
became ettectively a proxy, variable for increased exposure? 

Aw A Detter indicator sof the exposure 1flit was 
IMpCELanc wan tii separticiulLarsqroup Ofemen. 

Ow “Right. | Nowemy question Ts, were, that tne 
Case...Or how can that be reconciled with the fact that this 
column here has been adjusted so as to equalize for exposure and 
smoking history and make the only variable we are looking at, age. 
Do you see my problem? 

De eNO ter Cauly.: 

Oe OKAY »aMaybesyousecan... 
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- 115 - Becklake, cr-ex 
A. Im thes slide thatst ‘showed you, or the figure 


here, we have four groups of... .four exposure Groups, each .of them 
broken down and reconstituted to...this is figure one and two 

2 which is the page after the table you were referring to...and we 
have four exposure groups in which they have, the prevalences have 
been adjusted as they would have been if they had had common age 
proiiles in each of them, and vou see that there as no, strong 
evidence that the prevalence increases from left to right. 

10 If I change that round and now had six age 


groups, six decades by age, you would see a strong slope up to 
Lhe right. "ineother words, 1f “the “Grouping of individuals, was 
by age, controlling for exposure within each cell, you would 
see a strong slope upwards with age. 

So that within each exposure group there is a 
WS) strong age relationship, and that's what © think this is trying 
EOntell you. 

Oe fF May be just, lost inva statistical conundrum 
here that is understandable to others and not to me, but let me 
Sec-e let, me) tell vourwhats bothering me. 
oF the profile which you were talking about. ..in other 
words, you could reconstitute or you could do a tablé or a) figure 
three and four, which would display the data contained in the 
first two columns here of table three, with age being the variable 


we were looking at rather than exposure. 


Ae eliOecrLterla tom Classitving sn cto gros yece 
25 eh Yes. 


And giving them for a common exposure, yes. 


A. 

QO.. What we would see there, of course, is, as 
these data indicate, is a very strong relationship to age.. 

AS Relationship to age, yes: 

on ucla progress ton: 
oy A. Well, yes. Attack in all these features, and 


progression in the pleural change, you will see the ones that have 


i 
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= 916 = Becklake, cr-ex 

Ae S(COntsd.) escapist ica lastonlt1Cance wm sltawas 
for attack and progression with all the features, breathlessness, 
FEC and MMF, and progression...sorry, attack of pleural change, 
5) Snowing. 4 Strong relationship: to age. Not all of them, but some 
of them. 

Q. Yes. Were we to do that...I guess what's 
still bothering me and it may just be density, if not opacity, 
iMeanocneteOrgan, DUC eu orsmtivs.) SlteaS scat. as sl wncderocand 


this column, its attempt is to wash out the effects of exposure 


10; and to look Solely at that variable, age. 
Peeves 
Q. And it shows a very strong relationship between 
age and progression. But shouldn't that correct...or maybe it 
Snouldn tocOnrect, tom... 
- A. No, because we wanted to bring out the effect 
of age. We have corrected for differences in dust exposure in 
the different age groups. We reconstituted the age groups to 


have comparable dust exposures, and now we have an age effect. 
And that's the one thing that shows a consistent increase. As age 
goes up, so attack rates for these features and progression 
20; rates for these features goes up. 

Q. Except that I thought age in these columns 
was unrelated to exposure? 

DR. MUSTARD: «Can I ask a question? 

MR. WARREN: Yeah, maybe you could. Because it's 
SLUneL rie SuOCObablywable to, pe clarified. 

DR MUS TARDE eNO pO weet. a Subtle sone schart 
bedeyv i [sis missch Lik’. 


25 


If you had started out in 1950, and were able to 


allocate one thousand workers to four different dust levels so 
that you had homogeneous age cohorts... 
30 THE, WLTNE SS? paves each. o. 
DR. MUSTARD: Then if you tried to test exposure 
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ed bin fe Becklake, cr-ex 
Deyo USol ARDS COM” Ue) to dust and effects, you 
might have seen a positive correlation because under those 
Circumstances you would have then had full control of the duration 
5| of exposure to the dust and the amount of exposure to the dust, 
and the amount, whereas in this correction that you have done 
here you have not been able to put a correction in for a dust 
eOtal, che amoune OL tame you Tad Gust ian your lungs. 
In Ocher words, that calculation 1s not done 
EO. GNe COLEECCron, 1S that COrrece?: 
ibe THE WETNESGo*s YeGS, that 22 COrrece, ana 1s 
conceivable one might have been...I think that is probably a 
reasonable way to explain it. If we had been able to set up 
a controlled experiment with the same age constitution in each 
exposure group and follow them, this age effect might not have 
fe] Oecchecniete.| -[eimigne Nave then come our asa dose eifecc- 
But we weren't able to... 
DR. MUSTARD: Both effects might have been there. 
THE WITNESS: Both might have been there, who 
knows. Both might have been there. 
MR. WARREN: Q. The logic is that we should always 
20' expect there would be an age effect. 
THE WITNESS? A. Apart rrom dose. ~ It S very 
d2@£fLICulte LO Separate the ttwo, and the right way to approach) 1. 


is to look at dose within given ages, within age cohorts, and 


we didn't have the numbers or the capability of doing that. 

Be Ge alitise1S asnatcd’ chung £Or “any Scientist to Go, 
I realize, because what we are trying to do is explain a result 
you didn't expect. 

ha) Less 
Q. Let's turn it around the other way and let's 
assume [Or a minute that the resuit is rignc:.. that ets that there 

30; is only a weak relationship between... 


A. Age and progression. 
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- 118 - Becklake, cr-ex 
Q. Age and progression. 
Ase hheubohn tapoinbrout. a2 
Q. I mean not age and progression, but exposure 
gp amideprogression, 


Ax +YESp;ySsOrny, rexposuremand progression. 


I might point out that the same observation was 
made in another series of two hundred and sixty-seven films in 
| which progression was studied in a different way, radiological 
| progression ina different way, and the same weak relationship 
10 to dust as reflected in this index were found in that study. 
That's the study of Liddelland others, reported to the Royal 
Statistical Socrety pewhichpais no (doubt ineDr McDonald's evidence. 
But this was the second study in which progression 
in this work force was not clearly related to this exposure 
index, and in a sense the second surprise. 
| Q. Let's assume for purposes of discussion that 
| 2e iSeaavabidmiinding.. That is; that there is a weak’ or no 
relationship between the progression and exposure... 
Aweubet me (put eit.ethiis) waye fH.swould shave 
expected there to be a weak relationship with progression, because 
901) LE the disease has already started there is some evidence to 
suggest that it would continue without further exposure, just.on 
the basis of whatever the process is that has been set in train. 
I was astounded that attack didn't show a closer 
| relationship to exposure, particularly radiological attack, because 
the radiological changes are, of the ones we use, the more 
| specific for asbestos exposure, and I was astounded that in view 
| Of tehenotheridatawve didn’t show a relationship between attacks 


| of radiological abnormality and dose. 


Q. Let's assume, because in a way it's the only 
evidence we have, but also let's just assume for purposes of 
discussion that 2tt's saiwvalid finding: 


A. Yes. 


30 
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= Oe = Becklake, cr-ex 

O. VEiavoOu, nad@totexplamneit ongec. hypothesize an 
explanation from@as bo logical standpoint, wnat woulda: 1tibe? 

A. Oh, it would be that in all instances the 
§| response is indeed related *tomthe retention of dustrin the lungs, 
that lexposureuisuderather poortrvehlection ofiwhateyousretain. 
After all, most of what you breathe in you breathe out again, or 
Generadsot and a very small imbalance between exposure and 
GxeGneCrlLOnvOUNGloarence would stidlerccultelm retent on aandutnat 
eneviact that the amount of dust thasewasminethneslungssot these 
10); men was largely determined by the exposuresthey had in the fifties 
and the sixties when exposure levels were so high pmand, cha cari c 
dusts. .coming backitomlatent periods *ii youwlikes..had tay in 
the slung Vand *teqwasminatrdustewhiich eforusomerreason now was 


evoking the response. 
QO. Okay. 


i Ay And that®s why 12t is linked more to age than 
to exposure index. 

Ov ePWOUlLd a Egalsogbe *consistentiwith;, thenmp. the 
proposition that removing these people from further exposure would 
NaveslLitt le -impact OnmeneiGmonbadiary 

20 Rat Lowseconsistens Withett,sbut there's 
absolutely sno €vidence fonuthat on thisedate. ~Absolutely none 
ot Coal 

Ogetlitycoesn'tyorove that? 

As Oh, goodness me; ino! 

OMeebuUe a6 °Seconsistentewithimne? 

ca AQMebess Consistent with the dataAatitis consistent 


with my explanation. 


Opec Ube bi yebit eit Ssmeonsistenkuwith. that 


explanation. 


Aw) Yes, Wers’ certainly consustenbewrth it. 
30 O-mesctrel ys Andithatgrs trueseven though nthese 


workers were exposed tduringuthatusi xs yeanuperiodeto, additional 
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- 120 - Becklake, cr-ex 
Oe (Conta) dust concentrations 2 
APeares:. 
Oe Nowy Gneethnings@thatilewondergabanut. nim terms 
| of explaining the®effect#or thatYaddtional dustsconcentrationy-ait 
is“true; tosbe sttre,*that®thirey partuclesyearseirs ,aasmaLl 
proportion of the very highest exposure category, but if you 
looked at the lower exposure categories it becomes a more 
Significant element. 
A. Yes, it would become more significant in the 
oe mdaviduals*below tenPebucea.c wouldn*t¥gqreatiyschange the 
categories for all the others. I agree. 
On" Pingocherewordsy. the only ypoimrt Limntcuying to 


make is that with respect to the marginal effect of the interval... 
exposurerduring the interval 1967 to 1974, it"s differential in 
1G tS, CrLece, 

AG “Yes 

Of @ihateisy atrYsegot. to bedinconsequential ter 
people who have eight hundred particle years, but for those who 
haves: . 

At Yes, Lt would be important) for) thesefwith 
20; under ten, and that's assuming that those were individuals who 


had now moved from what was presumably a not very dusty job, 


because they had a low index, to a dusty job, and assuming that 

they had the highest average dust in the Quebec mines and mills 

ac that time. = Yes, .1t) Certainly. Stancdretwsyconcelvaplieosithat had 

aes had that information we might have shown better relationships 
Lo dust." Quite conceivable «iw conldn¥itudeny: lithiated . 

On = Would & tbe aun) tousay. thati asi iwem<eep 
discussing these removal questions that they are not susceptible 
to easy answers? 

A# es," very imuch tso.8a Not suscepti blemtoieasy... 

30; to scientific and epidemiological study, and scientific and 


epidemiological studies haven't borne...don't provide evidence 
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- 121 - Becklake, cr-ex 

A. (cont .d:) that allows you co draw 
conclusions very easily. 

OV eile CoO uit Lethe it Cea ing mii tO 
some" Or the things youesald=today a sort of discomfort, with, hard 
and fast rules in this area, and a preference for...at least a 
personal preference for...the judgement of an informed clinician 
ao eco ewiat vO UO? 

A. I am not sure that the judgement of the 
INEOrMea Clinician ts the patcilcularsy .dO00 One LO apply touche 
question you are asking about now as to the wisdom of withdrawal. 
rthink tial probably ITs "more appropriately Handled in “the publie 
health sense, because I don't think the individual clinician 
is in as good a position as the public health individual to make 
that judgement. 

tfenaves argued £Oor the, individual clangveian s 
judgement in assessing disease, assessing exposure and 
attributability in assessing disability, and argued against hard 
and fast rules that say such-and-such an exposure must be there 
to provide such-and-such a consequence. 

But the last decision about the wisdom of 
withdrawal I doubt is best placed in the hands of the individual 
Puyo tet, eCitnmician, wilo, One, Ss NOL Usually Up on Cubrent 
environmental standards in the workplace of his patient, who may 
not have at hand all™“the Information various governmental 
and other agencies have about the environment and changes in 
the environment, and who may not be as well read about the 
epidemiological information about exposure and response 
relationships. If I have a clinician whom I go to to seek medical 
advice, I want him to be shrewd in interpreting clinical 
information and clinical signs, but I don't necessarily expect 
him to be as well read in the public health sense of exposure, 
and that kind of decision may well be best left in the public 


domain where it is conceivable that you can commission reviews of 
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=e. es Becklake, cr-ex 
A. (Cont *da.) “intormation to address particular 
questions. 
SO L think that this 1s perhaps one domain an 
%| which the decision is perhaps better left in the public health 
domain. 

Q. Yes. I think you were slightly misinterpreting 
Ne Out sSOLt OF SON yesiTOntiy.. Lem men pOse 1t iaalitcles bit 
differently. 
ze DOSyOu chink, scecognizing that decisions in ate 
these areas are inevitably public health and societal decisions, 
that the rules ought to be written...if there are going to be 
rules. «Witn SUSpicion, tlexibility, Covpermit full application 
of the informed judgement of a clinician? 

A. In what decisions? I would like you to be 
15| more precise about the particular decisions in which you would 
PURem ile xia 1 ty 

O. Wet Ss teke the one that 1 think you, have 
already addressed, and that's disability. Let's take that 


one. 
As Thevdisabuiity 7 feel quite serongly about. 
20) I feel rather personally insulted that it should be a legal 


ana not a Clanical deecisrvon,. Tt seems to me 1t is a decision on 


which there is a lot of medical evidence that was brought to bear, 
and that perhaps simply because of the definition of how I 
understand the word disability...however in the States it has 

me become accepted that clinicians have opted to use lawyers to 
define this word, and clinicians are supposed to work with 


Picapac icy. 


Okay, tnat's @ matter of definition. I feel 
more strongly about that one. 
But, gdvVice On, this issue, 1 think, as I have 
sO; tried to explain to you, I think depends on other sorts of 


information which may not be readily...which the clinician may 
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- 123 - Becklake, cr-ex 
A. (cont'd) MNottreadily have atehand™ 
©. I'm not trying’ to get you to reverse roles 


in the sense that we lawyers supposedly dictate everything and 
doctors simply try to follow orders: «I ° don't want) to reverse 
roles and’ make® it’ thes doctors#whovare® making all the decisions. 

What I'm asking though, is the situation you 
envision...i'm not. saying thatwcorrectlys.<is the appropriate 
Solution from a public health standpoint, one which allows the 
full applicationesot SnformedVclinical gudgement asetfarasethe 
decision about what to be done with respect to individual workers 
in disapility exrmsMor Other terms. 

A. it's a hard one to answer and give the right 
balance- that Il want to try and? give: 

Just give it again? 

Q het me... Vokay ©.% 

A Carr sO sre are 

OQ. * Lvcant and sl-Fohinks of 

A Yes, come down. Ask the real question. 

GMerYest wellWatsortone1s. the real question. 
Tf I understand what'you’ arelttalking about,” disability ileus 
take that one because it's easier. 

Disabliaty is, as TP understand what you tare 
saying, a question which ultimately really is a medical question. 

A. I think it has an extremely strong medical 
component and it shouldn't be denied and it should be defined 
to the maximum possibility medically. 

Now theres - perhaps, a legqalcomponent to it, 
Or there’ ts a’ public health’ component’*to 10. 

i = Surely. 

A. "Buelt hasi@al very “strong medical comporernt 
which should be recognized and defined to the full. 

Q. Right. Now if we take issues such as removal, 


you cited, and I dont think anyone "here “disagrees! with ‘the 


= 
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Om (cont + ae). proposition that there are Other 
considerations not readily apparent to the clinician, which come 
into play with respect to a decision like that...the most obvious 
of which is the exposure circumstances of the... 

Reyes, Olethce woLlker! 

Orewa OL tCnee Worker tomy Oil. 

J Nee eA Sel 

Q. At the same time, I take it that you would 
prefer a system where these kinds of public health decisions 
are made with full integration of the judgement of an informed 
Clinica: 

ewe Nes) andecdss 2) would... Ciadtxstatessit well. 
T think they showld respect “the mature Of medical decisions and 
Mearcal wneormatvon, and Clinical cecasions. “They siould be 
integrated in the decision-making process. Not necessarily on 
the basis of every individual clinician who sees every individual 
Datlent,, putethe seneral clinical information sould be Integrated 


and expressed in some way in public health. 


Q. So in other words the rules should be written 
iM Ssuchwalway, aSecO permit tne full integration Of the clinielanae 
Views, Not written in “such a way...such “a wooden way as cto exclude 


PilemmebVeraromtrat yt... 

A. Yes, they should be brought to bear on the 
general decision-making process. There should be channels in 
which they should come in. 

T-don st mieanwthat every 2andividual cliniezan 
Gomes and sits on the’ public health ‘board, 1f you see what i mean, 
bur think “you have stated Tce micely. 

Of I RTCnte = SG ewalnced to eMmpiastze dnd didn 
Want torreverse roles. ff didn’t want the clinicians to substi cute 
for the lawyers. 

Ree NG, bute l do think that the Vaw needs to 


respect the nature of medical information, which is the thing that 


oes 
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= W265 Becklake, cr-ex 

Rele( contd). M-famd) hardest tm discussing with 

my colleagues in the U.S., the situations they are put into in 
terms of expressing medical information as yes or no, or being 


cornered into exact statements which deny the nature of the medical 


imcormation, <andiebibha nk sist) iS.aeel afeel -formethem being, pus in a 
position where they are asked to turn...to make statements which 
don't respect the nature of the medical information. I believe 


zt's possible to%do. 

Q. Just an observation, I guess, and that is 
that lawyers have an adage for that same problem. It is that 
hard cases make bad law. 

ie SST 

On -AnNd Tt) 1Ss..GO try tO generalize trom one 
case to a whole class of cases often times leads to generalizations 
which aren't appropriate. 

oe Les. 

Q. Lawyers say there is no substitute for the 
Glactal evolution Oorecommon law, right John? di quess that's faire 

MR. WARREN?” “Anyway; *that«s all rl have: 

Dee DUPRE Ye Dre sor cen.: 

DRITUrFEN: (A waste DOlNc LOr cClarrrrecoevon. 
Just atter Mrss Jolley "s «fetter, -7i m"sorry, “bul you seemed 
content or “to have understood the answer, but I didn't because 
Pedidn t Kriow what rs "obstructive runctioen~prorrle: 

Can somebody explain to me what that is? 
Obstructive function profile? 

THE WITNESS: Lung function tests can describe 
the..: fall” into different groups er abnormalities. There are 
some cases in which the abnormality suqgests loss of volume, 
it's a lower than expected vital capacity, lower than expected 
lung volume. But tne: abvmirtiy of the lung=coOrplow out@= tact: 
make the forced expiratory maneuver, is well preserved. 


By contrast, there are other profiles in which 
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THE WITNESS: 


(cont *d:) 


126 Becklake, cr-ex 


the lung volumes may be 


not restricted but may be high or above expected, and the lung 


can't empty quickly. 


Dia UUPRES 
MR. LASKIN: 


Dies 


Pernaps ,OMrerehairmany SanceyDr. 
to this letter, 


10 


eighteen of exhibit twenty-nine? 


PX oo let col; 


DR MUSTARD < 
15 
of the questioning for a moment, 
our chairman likes to ask, 


nexus aspect of asbestos disease 


20! and asbestosis, 


25 


I was wondering, 
place,.if, any, over the last. few 
the immunological mechanisms and 
exposed to asbestos, and whether 
type of disorders aren't showing 
exposure. 


THE. WITNESS : 
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Those are called obstructive profiles, 


Could we, 


ses Bole 


or asbestos exposure, 


and 


theysare combinations ofvfunetion abnormalityithatedescriberthese 
EWOstLYpess Por?shouldltasayocases very oftent?fallzintosgoneior 
another of these two types of abnormality, or they may be mixed. 


Mustard? 


FUStHcoreithes record, 


Uffen and Miss Jolley referred 


caniweo just markhatefor thesrecord@ass tab 


The abovementioned 


document was then produced and marked. 


I would like to change the tack 


and go to the type of questioning 


and that goes to what he calls the 


Just to wrefer brictly LoOsvour tab six im whven 


you try and look at the relationship between rheumatoid arthritis 


and then switch to. tab 


Sixteen where the...over to the transcript of the meeting that 
you were at and the discussion was taking place, and on page 
Ji7, the bottom, and 118, this commentary by Webster about 

the whole question of immunoglobulins in relation to asbestos, 


which of course is part of the host's defence system. 


what developments have taken 
years in Oursunderstanding about 
their expression, in people 

any of the so-called autoimmune 


anyeassSOCiatiOnuwith) asbestos 


There is work from Hans Weill's group, 
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- 127 - Becklake, cr-ex 

THE WITNESS: (cont'd?) *John’Salvaggio,”" and work 
from Margaret Turner-Warwick, defining the immunological, the 
effects on the immune system found in individuals with established 
asbestos disease, and there are a number of them well summarized 
in a paper by John Salvaggio, and they include...I'm not sure if 
i Caliegivye you atiist,#f*don®t think’? ' WMetry +s -buterecouldererer 
yYou°co-that paper. 

Whether these changes are the consequence of 
disease or predisposed to it, I don't think is VEL" esctabiirsned, 
They are interpreted mostly as changes in immune competence, 
which is a consequence of the establishment of the disease...or 
thought to be associated with the development of the disease 
rather than predisposing’ towards*it. 

But again" i think EP may “be facrilely Overinterpreting 
that, but that's where I would look to review that information 
in its most updated form. 

DR. MUSTARD: Has there been any further 
definition of the association of conditions such as some of the 
forms of arthritis or lupus erythematosus, with asbestos? 

THE WITNESS? * Toomy Knowledge; not: Unlike 
the silicosis of tgoldéminers or *hard@rock miners, ini which 
there has been an association described between lupus, scleroderma, 
a few of the immune diseases. To my knowledge this has not 
been described for asbestos, or if so it's much less..the 
eve dence "ismuch Sless strong. 

DR. MUSTARD: "Can I ask a question in a very 
direct manner? Medicine, in my view, in my belief, tends to 
identify those things that it is alert to, and tends not to 
identify some things that may be associated with the problem 
because people just are not registering it. 

Do you know if anybody has specifically tried 
to take this question in the asbestos field’ and’do a Study ao 


try to turn up whether there is a relationship? 
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= 125 = Becklake, cr-ex 

THE WLIENESS* wOh ,syes, JeLhinkesoOcgsbecause the 
people who...there are two groups again...John Salvaggio's group 
and Margaret Turner-Warwick's group...both tremendously interested 
in diseases in this area, and both in contact with asbestos-exposed 
individuals. 

Theresis. salsoulsthink theresiscsat, beastuone 
prospective study trying to look at immune status and attack 
Yate of disease in the, future... looking at immune vstatus ~asea 
risk factor to the development disease, rather than immune 
changes as a consequence of the disease having already developed. 

DR.. MUSTARD: » sCould youuspel ly ythat-one. name, 
PIS eS wat sss 

THELWLTNESS 00S AmsLaV gAnGeGal O,.calvaggqio. 
The second one is Turner-Warwick, in the Brompton Hospital in 
Buoland. 

DR MUS TARDS Joh pe bleoink it Sayioum wvabwseven, 
you admonish physicians not sto use .corticosteroids .in, ~Ereatmenty: 

THE WITNESS: Good heavens. 

DR. GMUSTARD<«. ss sOlL asbestosis i.3L think that's 
Wiladuoyouwrare Chiming ot, «Mr. Ghaluman.... 

DHE Wa ENO. ft ) Deas me, 

DR... MUSTARD? nS lNCe COLtLCOSEeroldSehave 
an effect on host resistance. Is there a basis for that? 

THE WETNESS eee pOlOgize elt iia ncOUuld “YOU please 
show me where I said that? 

DR. -DUPRE S51 t us on poage 1202 erighbthand column, 
at themvery poteom ot sthe last paragraph. 

THE, WLINES: +2208. 

DR. DURRE: "Use .Of corticosteroids is not 

advocated because the agent, asbestos, is as far 

as is known, fixed in the lung tissue". 

THE WITNESS: Yes, I obviously wrote it and I 


don't even quote anybody, so I presume I must take responsibility 
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- 129 - Becklake, cr-ex 
THE WITNESS: (cont‘d.) for the “statement. I 
would like to make the point, though, what has happened in 


interstitial lung disease since this was written is the work of 


o 


Chrystal at NIN, One the pessipulicy that Chere Ws can act tve, piase 

of all interstitial lung diseases, a cellular phase, which is 
potentially reversible and in which he has advocated high doses 

of steroids...not in asbestos-related interstitial disease, because 
TPedomute thik eanybodyendGs 1. centi.1ed clinically the acti Ve piace 

* of this disease...although, with one exception, alveolar proteinosis 
has been described, I think one Or two cases, 2m relation £0 
asbestos exposure, whether it's the causal relationship or not is 
not clear. Likewise diskomative interstitial pneumonitis has 
been described in an individual with asbestos exposure, and 

there I think steroids were used. But I think that amounts to 

15} perhaps one or two case reports. 

I suppose this statement was made because at 
this time steroids were used in lung fibrosis, which was believed 
to be active, and this statement was made because at this time, 

I believed anyway, that there was not a reversible element. 

DR. MUSTARD: Can I take you now to the question 
ao you were debating earlier this afternoon about the value of 
physical examination, chest x-rays and laboratory tests, and ask 
you if anyone has done a study of the relationship between 
radiation and exposure to asbestos, and lung cancer? 

THE WITNESS: There is experimental work currently 
25 in France on the...on animal experimental work...on the interaction 
of radiation and asbestos exposure. I can't remember the 


name Ofethe workers, but I believe I icould look) 1t up for you, 


I’menot awaresor Uo in man, sno: 
DR. MUSTARD: YOu are now aware: or the resulcs 
Of their, studies? 


30 THE WLTNESS: Yes, I think the effects are 
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- 130 - Becklake, cr-ex 
THE WITNESS: (conttd.) synergistic or whatever, 
they are amplifying, as I recall. I think the results were 


reported in the Lyon meeting. Perhaps they may be there or 
5} perhaps it may have been at the New York meeting. I suspect 
it's in the Lyon meeting that the results are to be found. 

DR. MUSTARD: As my other question has indicated, 

I have a relatively restricted, narrowminded view as about the 
value of chest x-rays, and therefore if there is an experimental 
relationship in animals between exposure to asbestos and radiation, 
" has anyone given consideration to the effect of repeated chest 
x-rays Of workers exposed to asbestos as being... 

JHE WEINESS: oMore. harmful than good? No, fm 
not aware of it. As you know, chest x-rays are discontinued in 
tuberculosis surveillance because the yield was less than the 
15 risk was thought to be, the associated risk. 

DR MUSTARD: Si think jt 's. something that, should 
be looked into because we find in Ontario that under the Public 
Hospital Act, under the testing routine, that we are required 
to do compulsory chest x-rays on people who have tuberculin 
Posioi eo. eepbUGe Li tiene Voll dethe risk calculation, the risk 
20) Gevomethe cadiation effects of tne chest x-rays is greater than 
thes Lisa from stubereulosisc. Jlireaiiy wonder im this area, 
therefore, looking at the relationship and the discussion about 
ne 

The WITNGoos l think sles a very reasonable. ... 
Be DR MUSTARD: . I think, you Know,. the questions 
have come up about the benefit of the chest x-ray there, versus 
the risk. 

LOE wwiINE SS: wv cs. 

DR. MUSTARD: So that there is the animal data 


suggesting that there is a synergistic effect? 
30 THE WLINESS: However, I think the doses used 


were much higher than the doses likely to be encountered in the 
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=~ 131 .- Becklake, cr-ex 

THE WITNESS: (cont'd.) chest radiograph under 
Clinical ecireumstances . 

DR. MUSTARD: Now, can we turn to scarring? 

THE WITNESS: Mmm-hmm. 

DR. MUSTARD: The problem I have with the 
Scarring discussion is, biologically in some circumstances 
as Ong as the inqury Stimulus ts present, would you not get 
progression of lesions? 

THE WITNESS: Mmm-hmm. 

DR MUSTARD: (But if yOu Can withdraw athe vetimulus, 
you can have regression of certain tissues. 

THE WITNESS: Mmm-hmm. 

DR. MUSTARD: I was wondering if anybody has been 
able to do experiments in the lung in which the stimulus is put 
in which induces the changes, and then...I can't think of the 
experiment you do, but you may know about it...then you withdraw 
the stimulus and study whether regression occurs. 

THE WITNESS: I am not aware of any animal work, 
other than the exposure work, withdrawal from exposure and 
observing the development of responses, neoplastic as well as 
fibrotic responses, and the decrease in luno ust a recovered 
lung dust. But I'm not aware of other experiments in this 
field. 

DR. MUSTARD: Has anyone in animal experiments 
Used=clirysotile and irocidolite, in sort, of the same. fa ber. mix and 
Given it to the animals and then withdrawn it and looked at what 
happened under those circumstances...to see (a) whether the 
Chrysotile fibers... 

THE WITNESS: These experiments have usually 
included all the fibers. The problem is they have looked at 
allytypes Of fiber... lum reterring to. Wagner's swork... and he 
has looked at chrysotile, amosite and SrOCIUO LLC, tasutarea se 


recall. 
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fi - 132 - Becklake, cr-ex 


THE WITNESS: (cont'd.) The problem is, is what 
is the equivalent dose, because if you give an equivalent dose by 
weight, it turns out you get many more chrysotile fibers...I think 
it's chrysotile fibers...and to get equivalence of dose you have to 
getwequiva lence, of, fiber counts.» skReference Davis pet al at the 
Lyon meeting. 

The appreciation of what is a comparable dose 
4#5°a ditticult one, toaworksouteins terms,of lockang, atsthe efiects 
ofethesdifferent.fibers. 

That.conelusion that it.is.equivalencesof fiber 
numbers rather, thaneweight, «1, think issquoted| directly either 
from Wagner's summary of the Lyon Conference, or from Davis's 
Contr bution) tom... 

DRe DUPRE Wt sebecn. along: day, Dr, Pecklake: 

I just would like to ask you a few, very few questions. 

To continue the line of questioning that Dr. 
Mustard discussed with you about the nexus between asbestosis 
and. deaths.when Isrecall your testimony ecarlierethis afternoon 
right side heart failure is very much associated with asbestosis? 

THE. WAINESS: eWes,. L think, you ver rather 
Oess bated, whatt dustriedmt Osa neds Said,thateit may complicate 
severe asbestos-related fibrosis of the lungs, and occasionally 
asbestos-related pleural fibrosis in the absence of lung fibrosis. 

DR. DUPRE: I guess the question that I'm going 
GomcomestOs is. Oner Chat’ ve put; to a, number of vour, colleagues, 
incliidendaibiy. wMcDonalcy, and) wn keep. ackingsit ja. Cink ain pare 
because, Liabsorb wehis Kind of; technical material. very, vey 
slowly indeed when I can absorb it. 

But when J..look. at. any..of sa: number of the. mortality 
stucles,- Din McDonald's »sany..of.ia number, of. others, ands then 1 
See ONGEUMOCONLOS1 Sie OlesLOrm thatwmattenmeasbestosia,s as. the cause 
of, death + .Oniithe, -basisiof ttheseducation W' ve. received, so far, 


I have become somewhat conscious of the following, that depending 
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=- 433 - Becklake, cr-ex 
De DUPREEs (COntLoa:,) sOnetnerpart cular conore 
and the particular situation, death certificates have sometimes 
been re-examined or corrected...nosologists have done some of 
s| thei reownawork, it. think in the 0.5.,\efo,try to standardize 


interstate differences which I understand are quite considerable. 


But I guess when all is said and done, I'm turning to you really 
SceauclinteiLan. 

When an individual has his death attributed to 
asbestosis, at least in terms of the kind of studies that have 
10' been done by the McGill faculty, will it be the case, for example, 
that if a particular individual who had asbestosis but whose, 


leRMisecav. fee DLOxXdMalys Causecl ol. death 1s raght side heart 


failure, will nonetheless be classified as having died of 
asbestosis, or will he show up as a heart failure death? 
Tike WETNESS: Tecan. +. answer for Certain. but 
ba I believe in the McGill mortality studies asbestosis was taken 
to be a cause of death even if it wasn't cited as the primary 
cause of death. But you need to verify that. That would need 
to be verified, because when one does a mortality study one 
Pweglees erlaineritles, andeone sticks with thosesrules, sand 
20 I was not associated with that mortality study, but I think that's 
| how the rules were written for that. 

What I think people who aren't in the medical 
field perhaps don't appreciate is the way in which the death 
Cental Caves IdgeCd.out. Jite ls ewe ore, taligntoas medical 
students that it is our job to give the best interpretation of 
25 the data that we know how, and basically it is to assure that 
death was due to natural causes. 
| Now, the exact hierarchy which you give the 
different findings, and the exact sequence of events and the way 
you arrange them, is dependent on a large number of things, and 
remember how different, the different people who fill in the 


30 
death certificates. eyThey. can, vany, from residents to staff 


AG 87 (6/76) 7540-1171 


d2°3 sxe awe sheits 
Fie ruse Andes Weanes4IRID siuderaig? 
pate ah <Bfcb Ont Blee a) fie felw geeup | 208 


Méisinile » gs 
ot fs dod Mave hitaeh sid ped Le@blv ise! ca Aewtw : 


' 
Sen 2803 Boros. Sa %baly ans Se ee752 wi 2869. Js ,#ligotisdenr i 
oe S08! S965) ota e¥oad. tie Miike LED edt qu sack seed e 


Yo MOG Ful zleoszaden bad coy faubrscgn) “8liraid¢agq 6 22 seus 
Iknon otis divis =i. tisesh ta seve ismixong .. yap. a0 Jal | 
BO bath csrled’ ch bes -J/6@6.% sa gaslucdsate Liiw .orel ie? 
7 a ites 72590 5S 26 74 wore of Live ge elescrodge 
- Ud (Nir $350 To. Ways eo 2 seen Ob amy 


BARGE Coviveiarisnatvs ‘baltude Fi bedren Sh 2Gedl ee dk sivattod 1” 
Beeus st 215 Se) be4im Stepaw 4) 31 ava sees Yo sauas 6 ed od 
: best Hiliiey, ey tes? vided) 64 Duan voy S8 <dzeot Fe sabas 
: SA Ruse yi tcletzom' = esate’ saa Reciw 2e/eoe6 ,belliasy 44 af 
7 Bits eSSL0 4° spe49 4.1) 219 °3e enw bras esiut pieose serlaw | 
ae Peenin Sh) wvigdt Grtiessom cers WaW’ Se4eiouecs doh aw I 3 
7 «2a43)302 Qussisw prow asfys edly ven 
. eke ats ) 2! nceg egw bi Gogg Melts ‘7 SaAW | 
- Bae Sh 2 Di 49 a eH! ay stwa5e:ays 7 nob eqefisee tieit 
7 : eo Sn ESV IOVEED SIT Ow. ELIT tos BOLLE wh een eedves 
- 


na0 folie t%« SGis71t t25a SAz) ava 23 jot. thay 2) 21 Wedd adrabise 

eee. Swses os =?P-9i yiteciand bite wad ala aw tons KPC eis im 
oon Letiizen of evt esw Haaab 

S08, B=p luv. daiie aut: neh 356% nat . wou 
ove =tiBvs 26 Sieh Fe JIL edt ae 

aS fecdmeir Pee ¢ AO Some 


- 134 - Becklake, cr-ex 

THE WLINESS = (Cont 4d..)) S PHYS? CuaAnS: LO.COUNLTY 
doctors to specialists in different kinds of diseases. 

SOmLNat stele cer radordinaky cOmme stldatmEne 
Si Mmrormatron derived from death certificates » which isuco, 1L 
you like, imprecise in terms of pathological findings, is 
susceptible to analysis in giving us the useful information it 
does. 

But...so: that there are two components to the 
answer to your question. I believe that is how the McGill 
studies were done, I would like to see that verified before 
you accept my answer as correct, and that the way in which a 


dearthiececel Er Catomrs mi Led Out! Ss. amos tO Pause WhO. esis lel ede eer 


them out regard it as a statement that this man died of natural 


L-Causes, rather han that wee know our deach) Certiricate. ts) .going 


15, tO be reviewed as part of anepidemiological study ten years down 
the line. 

DR OUPRE. =| COUlde ly ask 77 OU tba LS esDraebeek lake, 
on the basis perhaps of your clinical experience with asbestotics 
who have died. In the kind of death certificate situation that 
Ones ceuhlinking about, 11 ean asbestotic dies Of Ticht Jung far lure 
40/ will the Gove LelCcalec mw cOLby ~onwoituneart f£allure. wwouUlds tie 
certificate make primary reference to heart failure? 

TUR eWLINE SS = bts very bards tomsay.) | Lf ocan — 
answer that. In the Quebec scene there is, interestingly enough, 
Finnish analysis of “causes of death in certified, cases, of 
5 asbestosis. ..Huuskonen, H UU S*K OUN EN has reviewed, this 
Gata when might merit looking at.  LeEpismtne. Prnnishecata thet 
also indicates the high prevalence of indicators on the 


electrocardiogram of right heart stress in individuals who 


have asbestosis. Both those reports, which are essentially 
clinical reports, might be useful in your assessment of this 


30} relationship. 


DE DUPRE One sOchner Dmiteits Lime on questioning 
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- 135 - Becklake, cr-ex 

DR. DUPRE: (cont'd.) I wanted to pursue. In 
your paper on tab six, and also in tab seven, you are basically 
examining, as I understand it, the possible relationship between 
rheumatoid arthritis and asbestosis, and find no apparent 
pebationy sels tohatyooORrectu, 

THE WITNESS: That's correct. The objective of 
that study was to see whether individuals who had rheumatoid 
complaints seemed to be at greater risk for developing 
iG radiological abnormality. The study was not designed to do that, 
but we had gathered questionnaire information which we believed 
permitted us to draw some conclusions about whether they had 
or had not rheumatoid complaints, and in the exanminatl von. OLA tne 
data did not show a relationship which...did not suggest a 
relationship between rheumatoid complaints and the likelihood 
15| of developing) radiological: disease. 

It doesn't say it didn't exist, but examined 
ine thas. wayeinechis group amt) didnt) show...) But theastudy,, of 
course, was not designed to show that. It was a retrospective 
anal ysis simply, torseemrty there was evidenee in) Enis data fo 
suggest a relationship. 

“ DR. DUPRE: Am I correct in understanding that 
there is an association that has been confirmed between rheumatoid 
arthritis and lung disease in coal miners? 

THE WITNESS: Coal miners who had a rheumatoid 
tendency may develop rather unusual pulmonary manifestations which 
95; are somewhat different from what is expected. They develop a 
Sudden ‘crop of large;wather large lung lesions which develop 


over a short period of time and which tend to regress, and these 


are thought to be rheumatoid nodules in the lung. 
But of course on an x-ray, one only sees shadows 
and you don't know what the nature of the lesions is 4 SO,.readang, a 


30] coal worker who suddenly develops these lesions is a cause for alarm. 
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- 136 - Becklake, cr-ex 
DR. DUPRE: Now would I be correct in understanding 
that among coal miners the association is...exists exclusively in 
the following sense: That a coal miner with rheumatoid ipagel qi gai aks a 
5 THE WITNESS: Or with a rheumatoid tendency. It 


doesn't need to have expressed itself as arthritis necessarily, 
and sometimes the expression of the arthritis can come later in 
time, after the expression of these unusual lung lesions. 

DR. DUPRE: But nevertheless, the rheumatoid 
condition is prior to the development of... 

THe WITNESS: Well, not in all cases. It's a 


10 


very peculiar relationship and I would have to review it again, 
but the last time I reviewed, the relationship in time was unusual, 
Bie wlung changes were unusual, and 1t 1s a, description of what 

has been observed rather than an understanding of the mechanisms 
15, and sequence of events that produces them. 

DR. DUPRE: When you have noticed that there is 
apparently no such relationship between a rheumatoid condition 
andwasbestosisa, this ws based in...dh what. part on clinical and 
what part on epidemiology? 

THE WLINESS: its based on Clinical information 
20 gathered on that same thousand and fifteen men, and the study was 
done because we had a graduate student, Dr. White, who was 
irterested an tils question, and ne sald; in your study in which 
VOU Gathered the data for other purposes, is there any evidence 
that people with rheumatoid tendency, as expressed by symptoms, 
were at greater risk for developing x-ray abnormality. He was 


25 
unable to show iC. That's all the study shows. 


It doesn't mean to say the relationship does 
not exist even in the Quebec workers, but not as we looked at it. 
And as I say, you have to design a study to look 
at that question specifically. This was using gathered data, data 


30} gathered for another reason. 
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- i37 - Becklake, cr-ex 
DR. DUPRE: One very last question, on page 220 of 
your tab seven paper, you make a closing remark which really 
expresses an opinion with respect to importance of properly 
implementing standards, whatever the standards may be, and you 
make the following statement, at the very end of your paper: 
"Meanwhile, there seems to be merit in 
deploying energy into maintaining currently- 
proposed standards. Three times in the twentieth 
century, levels have been set because the 
asbestos workers' health became a matter of 
public concern. Had the standards been more 
systematically adhered to, it is likely that the 
asbestos-related diseases would not have 
re-emerged as the occupational illness of the 
LOGOS 
Could [> aust ask you first of all, which three 
standard-setting exercises in the twentieth century did you 
have in mind? 


THE WETNESS: The first one was the British 


Sstandard-setting exercises of...was it 1929/30, and the name 
escaped me...Merriwether, was it? Merriwether's report. 
The ...I wonder what the second two were. 


DR. DUPRE: But you are thinking, in any event, 
of standard-setting exercises that were undertaken probably in 
the 1930's? 

THE WLTNESS: That was the first one, and then 
whatywere the Other two that I was thinking of? 

DR. DUPRE: You wouldn't be including the 1968? 

PRE ONE UND OS eNO, enon UNO .< 

DR. DUPRE so that) 1S) too) recent). 

THE WITNESS 2) rhe \1930 2s, and chien... 0h, «yvese.. che 
American standard-setting ... 


MR. LASKIN: American Industrial Hygiene. 
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THREW LENE os Was Guy Li a OOuU Lert ne =sdamerscOL. 
of period. 

MR GASKIN: 12935 ‘or 193907 

THE WITNESS: Yes, something like that, and 
then which would be the third one that t Could nave referred to 
there? 

on) eres 

MR. LASKIN: It was re-evaluated, was it? 

THE WITNESS: Was it re-evaluated? 

MR. LASKIN: I think it was re-evaluated... 

THE WITNESS: I haven't reviewed this data for 
some time, but those were the ones that I was referring to, 
because it was those, had they been implemented and stuck with... 
and stuck with in the new industries in the demolition...or in 
the new exposures, in the demolition industries and the ship- 
DuUulding ena reritting, then it is conceivable that the outbreak, 
mieyvou lake, @f8the Sixties would not have occurred. 

Of course I do believe the pressures of wartime 
production and so on may have been somewhat responsible for that, 
as the physician advisory and as the surgeon general...rather 
Chews. Califano Ss etter to ohysicians implised. 

But it was those standard-setting exercises that 
1 was referring to. 

Oh, the second was the second British...the other 
British standard-setting exercise as well, which was back in the 
Ff LeLess 

in any case, you've caught.me out on those dates 
but the first was certainly the Merriwether. 

DR. DUPRE: Above all I was interested in 
ascertaining that you were going back to time, the standard- 
setting exercise... 

THE WITNESS: Because what we do now is relevant 


to twenty years £romenow, and thal... twenty and thirty years from 
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THE WITNESS: (cont'd.) now, and that's really my 


DRe DUPRE: "Thank you, indeed, Dr Becklake. 
Counsel, any other questions? 


MRO LASKINGS (Onl at Omtnanky DiGwmepeck accu OF coming 


here and being most patient with us. 


DR DUDRE Yes wDreabeck lake, eet me, On 


behalf of us, all Nere, thank you. 


morning, 


THE WITNESS: Thank you very much. 
DR. DUPRE: Thank you, indeed, ma'am. 
MR. LASKIN: Ten o'clock tomorrow morning? 


DReEDUPRE. welll rise unt tenwo Clock, tomorrow 


Ton thal cornecis 


THE INQUIRY ADJOURNED 


7540-1171 


THE FOREGOING HAS BEEN PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 
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